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ɋɨɤɪащеɧɧыɣ ɩаɫɩɨɪɬ Ɍаɫеевɫɤɨɣ ГЭɋ 
 
ɇɚɢɦɟɧɨɜɚɧɢɟ ȽЭɋ Ɍɚɫɟɟɜɫɤɚɹ ȽЭɋ ɧɚ ɪɟɤɟ Ɍɚɫɟɟɜɚ;                                                         
Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ ȽЭɋ Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ; 
Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ.                                                       
 
ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
ɚ) ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ 676 ɦ³/ɫ; 
ɛ) ȼɫɟɯ ɬɭɪɛɢɧ 924 ɦ³/ɫ; 
ɜ) Ɇɚɤɫɢɦɚɥɶɧɵɣ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ   
    0,1%, 4132 ɦ³/ɫ; 
ɝ) Ɇɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01%, 4640     ; 
ɞ) Ɇɢɧɢɦɚɥɶɧɵɣ  226 ɦ³/ɫ.                                    
 
ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɏɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ  ɝɨɞɢɱɧɵɣ; 
ɛ) Ɉɬɦɟɬɤɢ: ɇɉɍ 170,00; ɍɆɈ 151,10; 
ɜ) Ɉɛɴɟɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ɩɨɥɧɵɣ 19 ɤɦ3; ɩɨɥɟɡɧɵɣ 7,6 ɤɦ3. 
 
ɇɚɩɨɪɵ ȽЭɋ:  
ɚ) Ɇɚɤɫɢɦɚɥɶɧɵɣ 73,6 ɦ;          
ɛ) Ɋɚɫɱɟɬɧɵɣ 58,3 ɦ; 
ɜ) Ɇɢɧɢɦɚɥɶɧɵɣ 51,8 ɦ. 
 
Эɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) Ɇɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 624 Ɇȼɬ; ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ 567 Ɇȼɬ; 
ɛ) ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 3,2 ɦɥɪɞ ɤȼɬ.ɱ; 
ɜ) ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 8640 ɱɚɫ. 
 
ɉɥɨɬɢɧɵ: 
ɚ) Ƚɪɚɜɢɬɚɰɢɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ; 
ɛ) Ʌɟɜɨɛɟɪɟɠɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɝɥɭɯɚɹ  ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ; 
ɜ) ɐɟɧɬɪɚɥɶɧɚɹ  ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɝɥɭɯɚɹ ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ; 
ɝ) ɋɬɚɧɰɢɨɧɧɚɹ ɪɭɫɥɨɜɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ; 
ɞ) Ɉɛɳɚɹ ɞɥɢɧɚ 488 ɦ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ 84,2 ɦ; 
ɟ) Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 177,2 ɦ. 
 
ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɚ) Ɍɢɩ ɝɚɲɟɧɢɟ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ; 
ɛ) ɑɢɫɥɨ ɩɪɨɥɟɬɨɜ 4; 
ɜ) Ɉɛɳɚɹ ɞɥɢɧɚ 57,5 ɦ; 
ɝ) ɑɢɫɥɨ ɫɟɤɰɢɣ – 36; ɪɚɡɦɟɪ ɫɟɤɰɢɢ 13,5 ɦ; 
ɞ) Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɜɨɞɨɫɛɪɨɫɚ 65 ɦ. 
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Зɞɚɧɢɟ ȽЭɋ: 
ɚ) Ɍɢɩ ɡɞɚɧɢɹ ɩɪɢɩɥɨɬɢɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 4; 
ɛ) Ɋɚɡɦɟɪɵ: ɨɛɳɚɹ ɞɥɢɧɚ 100 ɦ, ɲɢɪɢɧɚ 36 ɦ. 
 
Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) Ɍɢɩ ɬɭɪɛɢɧɵ ɊɈ75-ȼ-600;  
ɛ) Ɍɢɩ ɝɟɧɟɪɚɬɨɪɚ ɋȼ 1130/140-48; 
ɜ) ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 115,4 ɨɛ/ɦɢɧ. 
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 6,8 ɥɟɬ; 
ɛ) ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ 0,094 ɤɨɩ/ɤȼɬ∙ɱ; 
ɜ) ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ 95314 ɪɭɛ/ɤȼɬ. 
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ȼȼȿȾȿɇɂȿ 
 
ɇɚɲɚ   ɫɬɪɚɧɚ ɨɛɥɚɞɚɟɬ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɦɨɳɧɵɯ ɝɢɞɪɨɩɨɬɟɧɰɢɚɥɨɜ ɜ 
ɦɢɪɟ. ɇɟɪɚɡɭɦɧɨ ɛɵɥɨ ɛɵ ɧɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɬɨɥɶ ɲɢɪɨɤɭɸ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ 
ɜɨɞɵ ɜ Ɋɨɫɫɢɢ ɞɥɹ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. Ƚɪɚɦɨɬɧɨɟ ɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɢɞɪɨɪɟɫɭɪɫɨɜ, ɧɟɨɬɴɟɦɥɟɦɚɹ ɱɚɫɬɶ ɭɜɟɥɢɱɟɧɢɹ ɛɥɚɝɨɫɨɫɬɨɹɧɢɹ 
ɥɸɛɨɣ ɫɬɪɚɧɵ. 
ɋɚɦɵɦ ɭɞɨɛɧɵɦ ɜɢɞɨɦ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɫ ɧɢɡɤɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɹɜɥɹɸɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ, ɫ ɧɟɨɫɩɨɪɢɦɵɦ 
ɩɥɸɫɨɦ, ɬɚɤɢɦ ɤɚɤ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɱɢɫɬɨɬɚ. Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɤɨɦɩɥɟɤɫ ɪɚɡɥɢɱɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɤɨɬɨɪɵɯ ɩɨɡɜɨɥɹɟɬ ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶ ɷɧɟɪɝɢɸ ɜɨɞɵ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 
Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟɨɛɯɨɞɢɦɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ 
ɩɨɬɨɤɚ ɜɨɞɵ, ɚ ɞɚɥɶɧɟɣɲɢɟ ɩɪɨɰɟɫɫɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɉɥɨɬɢɧɵ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦɢ ɢɡ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ ɬɚɤɢɯ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɤɚɤ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɫɥɭɠɚɳɢɟ ɞɥɹ ɫɨɡɞɚɧɢɹ 
ɩɨɞɩɨɪɚ ɜɨɞɵ, ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɜɨɞɵ ɜ 
ɷɥɟɤɬɪɢɱɟɫɤɭɸ. Ⱦɥɹ ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɨɜ ɛɨɥɶɲɢɯ, ɱɟɦ ɦɨɠɟɬ ɩɪɨɩɭɫɬɢɬɶ Ƚɗɋ, 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɨɞɨɫɥɢɜɧɵɟ ɩɥɨɬɢɧɵ, ɬɭɧɧɟɥɶɧɵɟ ɜɨɞɨɫɛɪɨɫɵ ɢɥɢ ɞɪɭɝɢɟ 
ɨɛɴɟɤɬɵ, ɱɬɨ ɝɚɪɚɧɬɢɪɭɟɬ ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɤȼɬɱ ɧɚ Ƚɗɋ ɜ 7-10 ɪɚɡ, ɬɨ 
ɟɫɬɶ ɧɚ ɩɨɪɹɞɨɤ ɧɢɠɟ, ɱɟɦ ɧɚ ɬɟɩɥɨɜɵɯ ɢ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɹɯ. ɂɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ 
– ɬɟɤɭɳɚɹ ɜɨɞɚ, ɩɨɫɬɨɹɧɧɨ ɜɨɡɨɛɧɨɜɥɹɟɦɚɹ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɧɟɮɬɢ, ɝɚɡɚ, ɬɜɟɪɞɨɝɨ 
ɬɨɩɥɢɜɚ ɢ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ. ȼ ɭɫɥɨɜɢɹɯ ɦɟɞɥɟɧɧɨɝɨ ɩɪɨɝɪɟɫɫɚ ɜ ɫɨɡɞɚɧɢɢ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɨɥɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɛɚɥɚɧɫɟ ɫɬɪɚɧɵ ɫɨ ɜɪɟɦɟɧɟɦ ɛɭɞɟɬ ɬɨɥɶɤɨ ɜɨɡɪɚɫɬɚɬɶ, ɚ ɭɪɨɜɟɧɶ 
ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɟɬɢɤɢ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɬɪɚɠɚɟɬ ɞɨɫɬɢɝɧɭɬɵɣ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɫɬɪɚɧɵ. 
ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ 
ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɩɪɚɜɢɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. 
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1 ɋɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
1.1 Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɛɵɥɨ ɜɵɛɪɚɧɨ ɦɟɫɬɨ ɫɬɜɨɪɚ ɧɚ ɪɟɤɟ Ɍɚɫɟɟɜɚ, ɜɛɥɢɡɢ 
ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ Ʉɟɪɫɚɧɬɶɟɜɨ. Ɍɚɫɟɟɜɚ – ɷɬɨ ɥɟɜɵɣ ɩɪɢɬɨɤ Ⱥɧɝɚɪɵ, 
ɩɪɨɬɟɤɚɟɬ ɩɨ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ.  
Ɋɟɤɚ Ɍɚɫɟɟɜɚ ɨɛɪɚɡɭɟɬɫɹ ɫɥɢɹɧɢɟɦ ɪɟɤ ɑɭɧɚ ɢ Ȼɢɪɸɫɚ, ɨɫɧɨɜɧɨɣ ɩɪɢɬɨɤ – 
ɪɟɤɚ ɍɫɨɥɤɚ. ɇɚ ɩɪɢɬɨɤɚɯ ɪɚɫɩɨɥɨɠɟɧɵ ɝɨɪɨɞɚ Ȼɢɪɸɫɢɧɫɤ, Ɍɚɣɲɟɬ ɢ ɞɪɭɝɢɟ. 
ɉɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ 128 ɬɵɫ. ɤɦ², ɞɥɢɧɚ – 116 ɤɦ ɢɥɢ, ɟɫɥɢ ɡɚ ɢɫɬɨɤ ɩɪɢɧɹɬɶ 
ɧɚɱɚɥɨ ɪɟɤɢ ɑɭɧɵ, ɞɥɢɧɚ ɫɨɫɬɚɜɥɹɟɬ 1240 ɤɦ. ȼ ɜɟɪɯɨɜɶɹɯ ɬɟɱёɬ ɜ ɭɡɤɨɣ ɞɨɥɢɧɟ, 
ɨɛɪɚɡɭɹ ɪɹɞ ɩɨɪɨɝɨɜ. ȼ 15 – 20 ɤɦ ɧɢɠɟ ɫɥɢɹɧɢɹ ɑɭɧɵ ɢ Ȼɢɪɸɫɵ ɩɪɢɧɢɦɚɟɬ ɜɢɞ 
ɪɚɜɧɢɧɧɨɣ ɪɟɤɢ.  
ȼ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ ɪɟɤɚ Ɍɚɫɟɟɜɚ ɬɟɱёɬ ɩɨɱɬɢ ɩɚɪɚɥɥɟɥɶɧɨ ȿɧɢɫɟɸ, ɜ 
ɤɨɬɨɪɵɣ Ⱥɧɝɚɪɚ ɜɩɚɞɚɟɬ ɜ 50 – 60 ɤɦ ɤ ɡɚɩɚɞɭ. ȼɫɤɪɵɜɚɟɬɫɹ Ɍɚɫɟɟɜɚ ɨɬɨ ɥɶɞɚ ɜ 
ɤɨɧɰɟ ɚɩɪɟɥɹ – ɧɚɱɚɥɟ ɦɚɹ, ɡɚɦɟɪɡɚɟɬ ɜ ɨɤɬɹɛɪɟ – ɧɨɹɛɪɟ. ɇɚɪɹɞɭ ɫ ɨɫɧɨɜɧɵɦ 
ɜɟɫɟɧɧɢɦ ɩɨɥɨɜɨɞɶɟɦ, ɢɦɟɸɬ ɦɟɫɬɨ ɥɟɬɧɢɟ ɩɚɜɨɞɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɞɨɠɞɹɦɢ ɢ 
ɬɚɹɧɢɟɦ ɫɧɟɝɚ ɜ ȼɨɫɬɨɱɧɵɯ ɋɚɹɧɚɯ. Ɋɚɫɯɨɞ ɜɨɞɵ ɜ ɭɫɬɶɟ ɨɤɨɥɨ 760 ɦ³/ɫ ɢɥɢ 
24 ɤɦ³ ɜ ɝɨɞ. Ⱦɥɹ ɪɟɤɢ ɯɚɪɚɤɬɟɪɧɵ ɡɧɚɱɢɬɟɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ, ɱɬɨ 
ɧɚɯɨɞɢɬ ɜɵɪɚɠɟɧɢɟ ɜ ɪɚɫɯɨɠɞɟɧɢɢ ɡɧɚɱɟɧɢɣ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɜ 
ɫɥɭɱɚɟ, ɟɫɥɢ ɨɧ ɜɵɱɢɫɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɚɡɧɵɯ ɩɟɪɢɨɞɨɜ ɧɚɛɥɸɞɟɧɢɣ. 
ȼ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɡɢɦɚ ɨɱɟɧɶ ɫɭɪɨɜɚɹ ɢ ɨɱɟɧɶ ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ, ɫ 
ɫɢɥɶɧɵɦɢ ɜɟɬɪɚɦɢ ɢ ɦɟɬɟɥɹɦɢ. ɇɚɱɢɧɚɹɫɶ ɫɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɵ ɫɟɧɬɹɛɪɹ, 
ɩɪɨɞɨɥɠɚɟɬɫɹ 8-10 ɦɟɫɹɰɟɜ. ȼ ɹɧɜɚɪɟ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚ ɛɨɥɶɲɟɣ 
ɱɚɫɬɢ ɬɟɪɪɢɬɨɪɢɢ ɢɡɦɟɧɹɟɬɫɹ ɨɬ -45 ɫ0 ɞɨ -20 ɫ0. ɋ ɩɪɟɤɪɚɳɟɧɢɟɦ ɭɫɬɨɣɱɢɜɵɯ 
ɦɨɪɨɡɨɜ ɜ ɧɚɱɚɥɟ ɚɩɪɟɥɹ ɧɚɱɢɧɚɟɬɫɹ ɜɟɫɧɚ. Ʌɟɬɨ ɬɟɩɥɨɟ, ɧɨ ɤɨɪɨɬɤɨɟ. ɉɟɪɜɵɦ 
ɞɟɥɨɦ ɩɪɢɯɨɞɢɬ ɜ ɤɨɧɰɟ ɦɚɹ ɜ ɞɨɥɢɧɭ ȿɧɢɫɟɹ ɜ ɪɚɣɨɧ Ʉɪɚɫɧɨɹɪɫɤɚ. ɇɚ ɛɨɥɶɲɨɣ 
ɱɚɫɬɢ ɬɟɪɪɢɬɨɪɢɢ ɩɟɪɜɵɦ ɨɫɟɧɧɢɦ ɦɟɫɹɰɟɦ ɹɜɥɹɟɬɫɹ ɫɟɧɬɹɛɪɶ. 
ɋɬɜɨɪ ɜɵɛɪɚɧ ɜ ɫɚɦɨɦ ɭɡɤɨɦ ɦɟɫɬɟ ɪɟɤɢ. Ⱦɥɢɧɚ ɫɬɜɨɪɚ ɧɚ ɨɬɦɟɬɤɟ ɇɉɍ 
ɫɨɫɬɚɜɥɹɟɬ 488 ɦ. ȼɵɛɪɚɧɧɵɣ ɫɬɜɨɪ ɹɜɥɹɟɬɫɹ ɧɟɫɢɦɦɟɬɪɢɱɧɵɦ: ɩɪɚɜɵɣ ɛɟɪɟɝ 
ɛɨɥɟɟ ɩɨɥɨɝɢɣ. ɉɪɢ ɷɬɨɦ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɲɢɪɢɧɚ ɫɬɜɨɪɚ ɪɚɜɧɚ 5,1. ɇɚ ɪɢɫɭɧɤɟ 
1.1 ɢɡɨɛɪɚɠɟɧ ɫɬɜɨɪ Ɍɚɫɟɟɜɫɤɨɣ Ƚɗɋ. 
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Ɋɢɫɭɧɨɤ 1.1 – ɋɬɜɨɪ ɪɟɤɢ Ɍɚɫɟɟɜɚ 
ȼ ɦɟɫɬɟ ɫɬɜɨɪɚ ɩɪɟɨɛɥɚɞɚɸɬ ɫɤɚɥɶɧɵɟ ɝɪɭɧɬɵ – ɞɨɥɟɪɢɬɵ. Ɋɭɫɥɨɜɵɟ 
ɦɟɫɬɚ ɩɨɤɪɵɬɵ ɫɥɨɟɦ ɝɪɚɜɢɣɧɨ – ɩɟɫɱɚɧɨɝɨ ɝɪɭɧɬɚ ɦɨɳɧɨɫɬɶɸ ɧɟ ɛɨɥɟɟ 5ɦ.  
Ⱦɨɥɟɪɢɬ – ɤɪɭɩɧɨ ɢ ɫɪɟɞɧɟɡɟɪɧɢɫɬɵɣ ɛɚɡɚɥɶɬ, ɨɛɥɚɞɚɸɳɢɣ ɞɨɥɟɪɢɬɨɜɨɣ 
ɫɬɪɭɤɬɭɪɨɣ. Ⱥɧɝɥɢɣɫɤɢɟ ɚɜɬɨɪɵ ɧɚɡɵɜɚɥɢ ɞɨɥɟɪɢɬɚɦɢ ɞɢɚɛɚɡɵ. Ⱦɨɥɟɪɢɬ ɢɦɟɟɬ 
ɜɭɥɤɚɧɢɱɟɫɤɨɟ ɩɪɨɢɫɯɨɠɞɟɧɢɟ, ɯɢɦɢɱɟɫɤɢ ɢ ɩɨ ɦɢɧɟɪɚɥɶɧɨɦɭ ɫɨɫɬɚɜɭ ɹɜɥɹɟɬɫɹ 
ɚɧɚɥɨɝɨɦ ɛɚɡɚɥɶɬɚ. ɋɨɫɬɨɢɬ, ɜ ɨɫɧɨɜɧɨɦ, ɢɡ ɥɚɛɪɚɞɨɪɚ ɢ ɚɜɝɢɬɚ.  
Ⱦɥɹ ɞɨɥɟɪɢɬɚ ɯɚɪɚɤɬɟɪɧɵ ɜɵɫɨɤɚɹ ɬɜёɪɞɨɫɬɶ ɢ ɩɪɨɱɧɨɫɬɶ ɧɚ ɫɠɚɬɢɟ 
(ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ 400 – 500 Ɇɉɚ). 
 Ȼɟɬɨɧɧɵɟ ɝɪɚɜɢɬɚɰɢɨɧɧɵɟ ɩɥɨɬɢɧɵ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɜɨ ɜɫɟɦ 
ɦɢɪɟ ɛɥɚɝɨɞɚɪɹ ɩɪɨɫɬɨɬɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɫɩɨɫɨɛɨɜ ɢɯ ɜɨɡɜɟɞɟɧɢɹ, ɧɚɞɟɠɧɨɫɬɢ 
ɢɯ ɩɪɢ ɥɸɛɨɣ ɜɵɫɨɬɟ, ɲɢɪɢɧɟ ɫɬɜɨɪɚ, ɜ ɥɸɛɵɯ ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɹɯ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɢ ɫɭɪɨɜɵɯ. 
 ȼ ɫɨɫɬɚɜɟ ɝɢɞɪɨɭɡɥɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ, 
ɝɥɭɯɢɟ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɢ ɥɟɜɨɛɟɪɟɠɧɚɹ ɱɚɫɬɢ, ɡɞɚɧɢɟ Ƚɗɋ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɝɪɭɧɬɨɜɵɯ ɝɥɭɯɢɯ ɩɥɨɬɢɧ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɞɨɫɬɚɬɨɱɧɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɦɟɫɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
ɇɚɡɧɚɱɟɧɢɟ ɝɢɞɪɨɭɡɥɚ – ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ. ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɛɭɞɟɬ 
ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɫɨɫɟɞɧɢɟ ɧɚɫɟɥёɧɧɵɟ ɩɭɧɤɬɵ, ɚ ɬɚɤ ɠɟ ɧɚ ɚɥɸɦɢɧɢɟɜɵɣ ɡɚɜɨɞ ɜ 
ɝɨɪɨɞ Ɍɚɣɲɟɬ. 
 
1.2 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 
 
Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ – ɤɪɭɩɧɟɣɲɢɣ ɪɟɝɢɨɧ Ɋɨɫɫɢɢ, ɩɪɢɬɹɝɢɜɚɸɳɢɣ ɤ ɫɟɛɟ 
ɜɧɢɦɚɧɢɟ ɤɚɤ ɨɬɟɱɟɫɬɜɟɧɧɵɯ, ɬɚɤ ɢ ɢɧɨɫɬɪɚɧɧɵɯ ɢɧɜɟɫɬɨɪɨɜ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ, 
ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɟɝɨ ɭɧɢɤɚɥɶɧɨɫɬɶɸ, ɤɚɤ ɨɞɧɨɣ ɢɡ ɛɨɝɚɬɟɣɲɢɯ ɬɟɪɪɢɬɨɪɢɣ 
ɫɬɪɚɧɵ, ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ – ɟɝɨ ɚɤɬɢɜɧɨɫɬɶɸ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ, ɧɚɭɱɧɨɣ ɢ 
ɤɭɥɶɬɭɪɧɨɣ ɠɢɡɧɢ Ɋɨɫɫɢɢ. 
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Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ ɪɚɫɩɨɥɨɠɟɧ ɦɟɠɞɭ 51° ɢ 81° ɫ. ɲ. (ɜɦɟɫɬɟ ɫ 
ɨɫɬɪɨɜɚɦɢ) ɜ ɛɚɫɫɟɣɧɟ ɜɨɞɧɨɣ ɫɢɫɬɟɦɵ ȿɧɢɫɟɹ. ɋɚɦɚɹ ɫɟɜɟɪɧɚɹ ɬɨɱɤɚ ɤɪɚɹ ɧɚ 
ɦɚɬɟɪɢɤɟ – ɦɵɫ ɑɟɥɸɫɤɢɧ. Ɇɵɫ ɹɜɥɹɟɬɫɹ ɤɪɚɣɧɟɣ ɨɤɨɧɟɱɧɨɫɬɶɸ Ⱥɡɢɢ. ɋ ɫɟɜɟɪɚ 
ɧɚ ɸɝ, ɨɬ ɛɟɪɟɝɨɜ Ʌɟɞɨɜɢɬɨɝɨ ɨɤɟɚɧɚ ɞɨ ɯɪɟɛɬɨɜ Ɂɚɩɚɞɧɨɝɨ ɢ ȼɨɫɬɨɱɧɨɝɨ 
ɋɚɹɧɨɜ, Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ ɩɪɨɬɹɧɭɥɫɹ ɧɚ 2886 ɤɦ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ (ɛɟɡ 
ɨɫɬɪɨɜɨɜ) 26 ɝɪɚɞɭɫɨɜ. ɋ ɡɚɩɚɞɚ ɧɚ ɜɨɫɬɨɤ ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɤɪɚɹ ɧɟɨɞɢɧɚɤɨɜɚ: 
ɫɚɦɚɹ ɲɢɪɨɤɚɹ 1250 ɤɦ, ɧɚ ɸɝɟ ɫɭɠɚɟɬɫɹ ɞɨ 450, ɚ ɜɞɨɥɶ Ɍɪɚɧɫɫɢɛɢɪɫɤɨɣ 
ɦɚɝɢɫɬɪɚɥɢ — ɪɚɜɧɚ 650 ɤɦ.  
Ɉɰɟɧɢɜɚɹ ɪɚɡɦɟɪɵ ɬɟɪɪɢɬɨɪɢɢ ɤɪɚɹ, ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɟɱɶ ɢɞɟɬ ɧɟ 
ɫɬɨɥɶɤɨ ɨɛ ɷɮɮɟɤɬɧɨɫɬɢ ɩɪɢɜɨɞɢɦɵɯ ɫɨɢɡɦɟɪɟɧɢɣ, ɫɤɨɥɶɤɨ ɨɛ ɷɤɨɧɨɦɢɱɟɫɤɨɦ 
ɡɧɚɱɟɧɢɢ ɷɬɢɯ ɜɟɥɢɱɢɧ. Ɍɟɪɪɢɬɨɪɢɹ ɤɪɚɹ ɜɵɫɬɭɩɚɟɬ ɜ ɤɚɱɟɫɬɜɟ ɜɚɠɧɨɝɨ ɮɚɤɬɨɪɚ 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ, ɬɨɪɦɨɡɹɳɟɝɨ ɢɥɢ ɭɫɤɨɪɹɸɳɟɝɨ ɟɝɨ ɯɨɞ. 
ȼɦɟɫɬɟ ɫ ɬɟɦ ɨɝɪɨɦɧɚɹ ɬɟɪɪɢɬɨɪɢɹ ɤɪɚɹ ɫ ɟɟ ɫɥɨɠɧɵɦ ɝɟɨɥɨɝɢɱɟɫɤɢɦ ɫɬɪɨɟɧɢɟɦ 
ɧɚɫɵɳɟɧɚ ɬɚɤɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ, ɤɚɤɨɟ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɧɟ 
ɜɫɬɪɟɱɚɟɬɫɹ ɛɨɥɟɟ ɧɢ ɜ ɨɞɧɨɦ ɪɟɝɢɨɧɟ ɢ ɤɨɬɨɪɨɟ ɫɥɭɠɢɬ ɟɫɬɟɫɬɜɟɧɧɨɣ ɛɚɡɨɣ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɟɝɨ ɦɧɨɝɨɨɬɪɚɫɥɟɜɨɣ ɷɤɨɧɨɦɢɤɢ. 
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2 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
ȼ ɬɚɛɥɢɰɟ 2.1 ɩɪɟɞɫɬɚɜɥɟɧ ɢɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɡɚ 50 ɥɟɬ 
ɧɚɛɥɸɞɟɧɢɣ ɞɥɹ ɪɟɤɢ Ɍɚɫɟɟɜɚ. Ʉɚɠɞɵɣ ɝɨɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ ɩɪɟɞɫɬɚɜɥɟɧ 
ɜ ɜɢɞɟ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɪɚɡɞɟɥɢɥɢ ɝɨɞ ɧɚ ɦɧɨɝɨɜɨɞɧɵɣ ɩɟɪɢɨɞ (ɩɨɥɨɜɨɞɶɟ) ɢ 
ɧɚ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ (ɦɟɠɟɧɶ). Ʉ ɩɨɥɨɜɨɞɶɸ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɯ 
ɩɪɟɜɵɲɚɸɬ ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɡɧɚɱɟɧɢɹ. Ʉ ɦɟɠɟɧɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɝɞɟ ɪɚɫɯɨɞɵ 
ɧɢɠɟ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɡɧɚɱɟɧɢɣ. 
Ⱦɥɹ ɞɚɧɧɨɝɨ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ ɨɬɧɨɫɹɬɫɹ X, XI, 
XII, I, II, III, IV ɦɟɫɹɰɵ, ɚ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ V, VI, VII, VIII, IX ɦɟɫɹɰɵ. 
ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, ɩɨɥɨɜɨɞɶɟ 
ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1.  ȼ ɬɚɛɥɢɰɟ 2.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ 
ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
 
Ɍɚɛɥɢɰɚ 2.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɪɟɤɢ Ɍɚɫɟɟɜɚ ɡɚ 1947-1996ɝ. 
Ƚɨɞɵ I II III IV V VI VII VIII IX X XI XII Qɫɪ. ɝɨɞ 
1947 159 120 182 398 1873 1085 970 711 660 409 191 190 574 
1948 176 136 135 485 2405 945 908 1143 867 583 314 269 697 
1949 86 59 56 211 2097 1392 732 1118 964 607 283 179 649 
1950 121 86 80 244 2527 1633 1052 1032 858 588 131 142 708 
1951 121 86 85 122 2240 782 1208 757 570 435 207 206 568 
1952 189 137 136 633 2357 1264 1596 1211 1209 767 293 245 836 
1953 174 130 176 159 2224 1279 939 1140 837 567 217 229 668 
1954 156 116 118 181 2285 1279 939 1140 837 567 249 197 672 
1955 164 124 122 162 1568 1448 1772 1072 690 476 220 203 668 
1956 161 116 116 447 1704 1279 939 1140 837 567 265 213 649 
1957 174 130 125 301 1726 1186 995 1097 1038 641 217 229 655 
1958 116 84 85 579 2470 939 905 1136 867 581 206 180 679 
1959 161 116 116 450 2312 1290 945 1150 846 574 267 213 703 
1960 169 95 105 330 1995 942 908 1140 867 583 238 203 631 
1961 187 135 131 167 1584 1462 1784 1079 696 478 238 219 680 
1962 169 95 103 320 1928 1645 626 625 570 300 205 190 565 
1963 159 106 114 425 1692 1427 723 782 560 281 235 211 555 
1964 166 93 102 323 2097 1448 1772 1072 725 466 223 177 722 
1965 166 126 135 445 2509 1453 1781 1075 785 458 237 221 783 
1966 177 136 144 678 1604 1397 739 1122 973 652 288 239 679 
1967 187 135 121 147 1837 1338 1036 714 570 318 206 199 567 
1968 164 124 122 497 2384 1625 739 947 678 340 254 219 674 
1969 161 122 112 380 1801 1639 623 618 558 300 174 182 556 
1970 166 93 92 310 2082 1642 626 621 580 303 206 180 575 
1971 202 160 156 462 2278 1285 945 1147 843 571 299 255 717 
1972 129 88 107 296 2518 1642 786 738 675 295 181 166 637 
1973 124 86 80 244 2118 1392 739 1118 973 612 134 145 647 
1974 126 90 100 194 1496 1392 732 793 508 300 147 145 502 
1975 116 86 80 231 1776 2288 1108 1615 1056 648 149 132 774 
1976 100 722 98 321 1993 1206 1734 1350 775 607 168 163 770 
1977 124 86 80 246 2263 2033 851 854 970 516 131 145 692 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.1 
Ƚɨɞɵ I II III IV V VI VII VIII IX X XI XII Qɫɪ. 
ɝɨɞ 1978 111 86 79 234 1896 1321 573 604 525 325 237 216 517 
1979 126 88 87 119 1591 1642 498 550 496 298 184 143 485 
1980 141 99 89 149 2505 1799 1668 2362 1153 796 217 187 930 
1981 174 126 122 750 2061 919 1972 1079 831 608 275 216 761 
1982 114 84 85 576 1786 1827 1941 2104 1327 801 168 134 912 
1983 121 86 82 281 1722 1133 954 731 643 363 173 153 537 
1984 136 111 116 159 1570 940 1040 843 793 478 225 161 528 
1985 174 97 107 336 1361 1850 1737 1500 1636 708 244 205 830 
1986 103 59 56 514 2453 1063 1072 1743 1053 624 152 153 754 
1987 96 65 65 239 2194 1484 1186 1319 1153 703 121 116 728 
1988 131 93 119 675 1814 1174 1130 1418 994 641 214 189 716 
1989 129 103 164 194 2074 1757 977 1793 1056 638 215 209 771 
1990 197 133 134 789 1463 1602 1396 1797 1126 685 289 265 823 
1991 154 122 123 414 2507 672 1077 707 605 308 217 213 593 
1992 187 149 139 480 1559 711 1252 782 590 359 312 255 565 
1993 164 124 136 164 2093 1512 1831 1506 1126 641 220 203 809 
1994 161 122 160 400 2416 1971 767 907 704 427 191 192 698 
1995 166 114 114 149 1936 1662 1158 918 767 521 209 208 660 
1996 164 122 122 492 1740 1645 1108 1383 952 626 252 216 735 
Ǭ,ɦ3/c ɦ³/ɫ 150 120 112 350 2010 1395 1110 1106 839 519 218 194 676 
 
Ɍɚɛɥɢɰɚ 2.2 – Ⱦɚɧɧɵɟ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɪ, % 0,01 0,1 1 2 3 5 10 20 50 75 90 99 
Ɏ 4,38 3,52 2,86 2,53 2,00 1,72 1,31 0,82 -0,05 -0,70 -1,55 -1,75 
Ɇ 1,261 1,014 0,824 0,729 0,576 0,495 0,377 0,236 -0,014 -0,202 -0,446 -0,504 
Ʉ 2,261 2,014 1,824 1,729 1,576 1,495 1,377 1,236 0,986 0,798 0,554 0,496 
Q 4640 4132 3742 3547 3234 3068 2826 2536 2022 1638 1136 1018 
 
 
Ɋɢɫɭɧɨɤ 2.1 – ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ 
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2.1 ȼɵɛɨɪ ɝɨɞɚ 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ: 
ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɝɨɞɚ (P=50%) 
 
1968: 
                                                                                                     (2.1) 
                                                                                                      (2.2) 
 
1966: 
                                                                                                     (2.3) 
                                                                                                       (2.4) 
 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1968 ɝ. 
 
ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɝɨɞɚ (P=90%) 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1983ɝ. 
 
ȼɵɛɪɚɜ ɨɤɨɧɱɚɬɟɥɶɧɨ ɪɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ, ɭɬɨɱɧɹɟɦ ɝɨɞɨɜɨɣ ɫɬɨɤ, 
ɭɦɧɨɠɢɜ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ. 
Ɋɚɫɱɟɬɧɵɟ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɢɜɨɞɧɵɣ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.3 – 
2.6. 
 
Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ (1983) ɝɨɞ (Ɋ=90%) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ 
ɩɪɢɜɟɞɟɧɢɟɦ. 
Ɇɟɫɹɰɵ V VI VII VIII IX X XI XII I II III IV 
Qi90%,ɦ3/ɫ 1722 1133 954 731 643 363 173 153 121 86 82 281 
 
Ɍɚɛɥɢɰɚ 2.4 – Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ (1968) ɝɨɞ (Ɋ=50%) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ 
ɩɪɢɜɟɞɟɧɢɟɦ. 
Ɇɟɫɹɰɵ V VI VII VIII IX X XI XII I II III IV ɋɪ. ɡɧɚɱ. 
Qi50%,ɦ3/ɫ 2384 1625 739 947 678 340 254 219 164 124 122 497 674 
Qiɩɪ50%,ɦ3/ɫ 2408 1641 746 956 685 326 244 210 157 119 117 477 674 
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Ɍɚɛɥɢɰɚ 2.5 – Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ (1968) ɝɨɞ (Ɋ=50%) ɛɟɡ ɤɨɪɪɟɤɬɢɪɨɜɤɢ 
ɢ ɫ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ. 
Ɇɟɫɹɰɵ V VI VII VIII IX X XI XII I II III IV ɋɬɨɤ 
Qiɩɪ50%,ɦ3/ɫ 2408 1641 746 956 685 326 244 210 157 119 117 477 8088 
Qiɤɨɪ50%,ɦ3/ɫ 2308 1541 1046 856 685 386 214 210 167 119 117 437 8088 
 
Ɍɚɛɥɢɰɚ 2.6 – Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ (1983) ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ (1968) ɝɨɞɚ 
Ƚɨɞɵ Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII 
1983 Qiɩɪ90%,ɦ3/ɫ 121 86 82 281 1722 1133 954 731 643 363 173 153 
1968 Qiɤɨɪ50%,ɦ3/ɫ 167 119 117 437 2308 1541 1046 856 685 386 214 210 
 
2.2 Ʉɪɢɜɵɟ ɫɜɹɡɢ 
 
2.2.1 ȼɟɪɯɧɢɣ ɛɶɟɮ 
 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɨɛɴёɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɨɬɦɟɬɤɢ ɜ ɫɬɜɨɪɟ. Ɉɬɦɟɬɤɢ Zɜɛ ɜɡɹɬɵ ɫ 
ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɤɚɪɬɵ. ɇɉɍ = 170 ɦ. Ɉɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɛɵɥɢ 
ɩɪɨɜɟɪɟɧɵ ɫ ɩɨɦɨɳɶɸ excel, ɨɬɤɥɨɧɟɧɢɹ ɪɚɜɧɵ 0. Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.7. 
 
Ɍɚɛɥɢɰɚ 2.7 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ Zɜɛ(V) 
į Zɪɚɫɱ V Zɜɛ 
0,00 170,00 19,17 170 
0,00 165,00 17,95 165 
0,00 160,00 15,96 160 
0,00 155,00 13,42 155 
0,00 150,00 11,16 150 
0,00 145,00 9,23 145 
0,00 140,00 7,58 140 
0,00 135,00 6,18 135 
0,00 130,00 4,99 130 
0,00 125,00 3,98 125 
0,00 120,00 3,11 120 
0,00 115,00 2,35 115 
0,00 110,00 1,68 110 
0,00 105,00 1,07 105 
0,00 100,00 0,51 100 
0,00 95,00 0,00 95 
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Ɋɢɫɭɧɨɤ 2.2 – Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɨɤ ɨɬ ɨɛɴɟɦɚ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ 
 
2.2.2 ɇɢɠɧɢɣ ɛɶɟɮ 
 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɯɨɞɵ 
ɪɟɤɢ, ɡɧɚɹ ɫɤɨɪɨɫɬɶ ɢ ɫɟɱɟɧɢɹ ɫɬɜɨɪɚ. Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɫɬɪɨɢɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɪɚɫɯɨɞɨɜ ɢ ɨɬɦɟɬɨɤ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɜ ɫɬɜɨɪɟ. ɋɤɨɪɨɫɬɶ ɪɟɤɢ: 1,2 ɦ/ɫ. Ɉɬɦɟɬɤɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɨɜɟɪɟɧɵ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ excel. Ɇɚɤɫɢɦɚɥɶɧɨɟ 
ɨɬɤɥɨɧɟɧɢɟ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 3 ɫɦ. Ⱦɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.8. 
Ɍɚɛɥɢɰɚ 2.8 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ Zɧɛ(Q) 
w, ɦ2 Zɧɛ, ɦ Q,ɥɟɬ, ɦ3/ɫ Q,ɡɢɦ, ɦ3/ɫ Z(Qɪɚɫɱ,ɥɟɬ), ɦ Z(Qɪɚɫɱ,ɡɢɦ), ɦ į 
0 95 0 0 94,97 94,97 0,03 
746 98 895 716 98,00 98,00 0,00 
1583 101 1900 1520 101,00 101,00 0,00 
2454 104 2945 2356 103,98 103,98 0,02 
3368 107 4042 3233 107,03 107,03 -0,03 
4322 110 5186 4149 110,00 110,00 0,00 
5418 113 6502 5201 113,00 113,00 0,00 
6559 116 7871 6297 115,99 115,99 0,01 
 
y = 0.000006017807013591890x6 - 0.000268425002786898000x5 + 0.003639098690655370000x4 + 
0.006869220211228820000x3 - 0.713570430671098000000x2 + 10.101616241445300000000x + 
94.997912179838700000000 
95 
105 
115 
125 
135 
145 
155 
165 
175 
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 
Zɜɛ, ɦ 
V, ɦ 
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Ɋɢɫɭɧɨɤ 2.3 – Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɨɤ ɨɬ ɪɚɫɯɨɞɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 
2.3 Ƚɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ 
 
2.3.1 ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ 
 
ɋɬɪɨɢɬɶɫɹ ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɩɥɚɧɚ 
ɩɨɬɪɟɛɥɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 2.9, ɜɡɹɬɨɝɨ ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ 
ɨɩɟɪɚɬɨɪɚ ȿɗɋ. ɑɬɨɛɵ ɩɨɫɬɪɨɢɬɶ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɞɥɹ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɊȾɍ, 
ɞɟɥɢɦ ɧɚɝɪɭɡɤɢ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɜɧɵɣ 3,42. Ƚɪɚɮɢɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 
2.4. 
                                                                                                                        (2.5) 
 
Ⱦɚɧɧɵɟ ɞɥɹ ɥɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɥɚɧɟ ɩɨɬɪɟɛɥɟɧɢɹ 23 ɢɸɥɹ 2015ɝ. 
Ⱦɚɧɧɵɟ ɞɥɹ ɡɢɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɥɚɧ ɩɨɬɪɟɛɥɟɧɢɹ 23 ɞɟɤɚɛɪɹ 2015ɝ. 
 
 
 
 
 
y = 0,000000000000000001052487020445x5 - 0,0000000000000210126011934278x4 + 
0,000000000147799425984378x3 - 0,00000051049967461636x2 + 0,00373898995370325x + 
94,9720130521619 
y = 0,000000000000000003211935488245x5 - 0,0000000000000513002959005124x4 + 
0,000000000288670754129954x3 - 0,000000797655743151049x2 + 0,00467373744919541x + 
94,9720130366768 
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Ɍɚɛɥɢɰɚ 2.9 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ 
 
 
Ʌɟɬɨ 
  
Ɂɢɦɚ 
 Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ 
(Ɇȼɬ) 
Ʉɪɚɫɧɨɹɪɫɤɨɟ 
ɊȾɍ t 
Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ 
(Ɇȼɬ) 
Ʉɪɚɫɧɨɹɪɫɤɨɟ 
ɊȾɍ t 
17717 5180 1 25369 7418 1 
17591 5144 2 25613 7489 2 
17877 5227 3 26234 7671 3 
18544 5422 4 27225 7961 4 
19311 5646 5 27978 8181 5 
20165 5896 6 28617 8368 6 
20816 6087 7 28962 8468 7 
20870 6102 8 28966 8470 8 
20784 6077 9 28701 8392 9 
20805 6083 10 28530 8342 10 
20718 6058 11 28421 8310 11 
20882 6106 12 28428 8312 12 
20888 6108 13 28664 8381 13 
20719 6058 14 29157 8525 14 
20645 6037 15 29624 8662 15 
20527 6002 16 29710 8687 16 
20423 5972 17 29418 8602 17 
20607 6025 18 29017 8485 18 
20744 6065 19 28432 8313 19 
20365 5955 20 27445 8025 20 
19599 5731 21 26726 7815 21 
18677 5461 22 25873 7565 22 
18170 5313 23 25426 7435 23 
17926 5242 24 25191 7366 24 
 
 
19 
 
 
Ɋɢɫɭɧɨɤ 2.4 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 
 
2.3.2 Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ 
 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 2.10. Ƚɪɚɮɢɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.5. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɨɫɢɬ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɢ ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ 
ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
                                                                                            (2.6) 
 
ɝɞɟ    a ɢ b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
           7397;                                                                                          (2.7) 
          1290;                                                                                           (2.8) 
 
ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
     8135 ;    5792                                                                                     
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Ɍɚɛɥɢɰɚ 2.10 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ 
cos P 
0,965928 8643 
0,707123 8309 
0,258856 7731 
-0,25877 7064 
-0,70706 6485 
-0,9659 6152 
-0,96595 6152 
-0,70719 6485 
-0,25895 7063 
0,258677 7731 
0,706992 8309 
0,96588 8643 
 
 
Ɋɢɫɭɧɨɤ 2.5 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 
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2.4 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 
 
ɑɬɨɛɵ ɨɫɭɳɟɫɬɜɢɬɶ ɪɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɩɨɬɟɪɢ ɪɚɫɯɨɞɚ ɢ ɪɚɫɯɨɞɵ ȼɏɄ. ȼ ɬɚɛɥɢɰɟ 2.11 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɨɬɟɪɢ ɪɚɫɯɨɞɚ ɧɚ 
ȼɏɄ, ɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɩɨɬɟɪɢ, ɩɨɬɟɪɢ ɫɜɹɡɚɧɧɵɟ ɫ ɢɫɩɚɪɟɧɢɟɦ ɢ ɨɛɪɚɡɨɜɚɧɢɟɦ 
ɥɶɞɚ. 
Ɋɚɫɫɱɢɬɚɧɵ ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ɜɨɞɨɬɨɤɭ ɢ ɩɨ ɜɯɤ (ɬɚɛɥɢɰɵ 2.12, 2.13), 
ɧɚɣɞɟɧɵ ɢɯ ɪɚɡɧɨɫɬɶ, ɫɭɦɦɢɪɨɜɚɜ ɢɯ ɞɚɧɧɵɟ, ɩɨɥɭɱɢɥɢ ɢɡɛɵɬɨɤ ɦɨɳɧɨɫɬɢ. 
Ɂɚɬɟɦ ɩɪɨɜɟɥɢ ɥɢɧɢɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɬɚɤ, ɱɬɨɛɵ ɩɥɨɳɚɞɶ ɧɚɞ 
ɥɢɧɢɟɣ ɛɵɥɚ ɪɚɜɧɚ ɢɡɛɵɬɤɭ ɦɨɳɧɨɫɬɢ ɜ ɬɚɤɨɦ ɠɟ ɦɚɫɲɬɚɛɟ. ȼ ɢɬɨɝɟ ɩɨɥɭɱɢɥɢ 
ɥɢɧɢɸ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ɜɵɞɚɟɬɫɹ ɜ XI, XII, I, II ɦɟɫɹɰɵ.  
 
Ɍɚɛɥɢɰɚ 2.11 – ɉɨɬɟɪɢ ɪɚɫɯɨɞɚ 
ɉɨɤɚɡɚɬɟɥɢ I II III IV V VI VII VIII IX X XI XII 
Qɜɯɤ 226 226 226 452 452 452 452 452 452 452 226 226 
Qɮ 2 2 2 2 2 2 2 2 2 2 2 2 
Qɢɫɩ         3 3 7 3 3 
 
    
Qɥɟɞ 5 2 1 -8 -8         1 2 5 
∑ ɩɨɬɟɪɢ 7 4 3 -6 -3 5 9 5 5 3 4 7 
 
Ɍɚɛɥɢɰɚ 2.12 – Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɨ ɜɨɞɨɬɨɤɭ 
 
Ɍɚɛɥɢɰɚ 2.13 – Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɨ ȼɏɄ 
 
 
 
 
ɉɨɤɚɡɚɬɟɥɢ I II III IV V VI VII VIII IX X XI XII 
Qɛɵɬ, ɩɨɥɟɡɧ 114 82 79 287 1725 1128 945 726 638 360 169 146 
Zɜɛ 170 170 170 170 170 170 170 170 170 170 170 170 
Zɧɛ 95 95 95 96 102 100 99 98 98 96 96 96 
ɇ 74 74 74 73 68 70 70 71 72 73 74 74 
N ɜɨɞɨɬ 76 55 53 189 1053 710 601 467 412 237 112 97 
ɉɨɤɚɡɚɬɟɥɢ I II III IV V VI VII VIII IX X XI XII 
 Q ɜɯɤ 226 226 226 452 452 452 452 452 452 452 226 226 
 Zɜɛ 170 170 170 170 170 170 170 170 170 170 170 170 
 Zɧɛ 96 96 96 97 97 97 97 97 97 97 96 96 
 ɇ 73 73 73 72 72 72 72 72 72 73 73 73 
 N ɜɯɤ 150 150 150 295 295 295 295 295 295 297 150 150 
Nɜɨɞɨɬ-Nɜɯɤ -74 -95 -97 -106 757 415 306 172 117 -59 -38 -53 1245 
22 
 
2.5 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɣ 
 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.14. 
Ɋɟɡɭɥɶɬɚɬ ɩɨɫɬɪɨɟɧɢɹ – ɝɪɚɮɢɤ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 2.6. 
Ɍɚɛɥɢɰɚ 2.14 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɣ 
t cos P Nɩɨɥɛɵɬ Nɜɯɤ Nɛɵɬ-Nɜɯɤ Nɝɚɪ 
1 0,965928 8095 76 150 -74 567 
2 0,707123 7792 55 150 -95 267 
3 0,258856 7267 53 150 -97 - 
4 -0,25877 6660 189 295 -106 - 
5 -0,70706 6135 1053 295 757 - 
6 -0,9659 5831 710 295 415 - 
7 -0,96595 5831 601 295 306 - 
8 -0,70719 6135 467 295 172 - 
9 -0,25895 6660 412 295 117 - 
10 0,258677 7267 237 297 -59 - 
11 0,706992 7792 112 150 -38 267 
12 0,96588 8095 97 150 -53 567 
 
  
4063 2817 1245 
 
 
 
Ɋɢɫɭɧɨɤ 2.6 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɣ
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2.6 ɂɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ 
 
ɇɚ ɨɫɧɨɜɟ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɊȾɍ ɫɬɪɨɢɬɫɹ 
ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ. ɇɚ ɩɨɫɬɪɨɟɧɧɨɣ ɤɪɢɜɨɣ ɪɚɡɦɟɳɚɟɬɫɹ 
Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ ɢ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ɍɚɫɟɟɜɫɤɚɹ Ƚɗɋ (ɪɢɫɭɧɤɢ 2.7 – 2.8). 
Ʉɨɨɪɞɢɧɚɬɵ Ɍɚɫɟɟɜɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.15 – 2.16. 
Ɍɚɤ ɤɚɤ ɫɭɳɟɫɬɜɭɸɳɚɹ Ƚɗɋ ɪɚɡɦɟɳɚɟɬɫɹ ɜ ɩɢɤɨɜɨɣ, ɩɨɥɭɩɢɤɨɜɨɣ ɢ ɱɚɫɬɶ 
ɛɚɡɨɜɨɣ ɡɨɧ, ɬɨ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɧɚɯɨɞɢɬɶɫɹ ɜ ɛɚɡɨɜɨɣ ɡɨɧɟ ɝɪɚɮɢɤɚ 
ɧɚɝɪɭɡɤɢ. 
 
   
Ɋɢɫɭɧɨɤ 2.7 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ 
Ɍɚɛɥɢɰɚ 2.15 – Ʉɨɨɪɞɢɧɚɬɵ Ɍɚɫɟɟɜɫɤɨɣ Ƚɗɋ (ɡɢɦɚ) 
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Ɋɢɫɭɧɨɤ 2.8 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɞɥɹ ɥɟɬɚ 
Ɍɚɛɥɢɰɚ 2.16 – Ʉɨɨɪɞɢɧɚɬɵ Ɍɚɫɟɟɜɫɤɨɣ Ƚɗɋ (ɥɟɬɨ) 
ɗɝɚɪ 6096 
Nɝɚɪ 254 
Nɪɚɛ 254 
Nɭɫɬ 227 
 
2.7 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
 
ɉɨɫɥɟ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɤɨɬɨɪɨɝɨ, ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɞɚɧɧɵɟ ɩɨ ɦɚɥɨɜɨɞɧɨɦɭ ɢ ɫɪɟɞɧɟɜɨɞɧɨɦɭ ɝɨɞɨɜ 
[ɉɪɢɥɨɠɟɧɢɟ Ⱥ]. ȼ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɜ XI, II ɦɟɫɹɰɚ ɩɨɥɭɱɚɟɬɫɹ  
ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɪɚɜɧɚɹ 267 Ɇȼɬ. XII, I ɦɟɫɹɰɚ ɩɨɥɭɱɚɟɬɫɹ  
ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɪɚɜɧɚɹ 567 Ɇȼɬ. Ɉɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɪɚɛɨɬɚ ɩɨ ȼɏɄ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɚɤɚ ɪɚɜɧɚɹ 
3,2 ɦɥɪɞ. ɤȼɬ · ɱ. 
 
2.8 Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 
 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɫɬɨɢɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ 
ɪɚɛɨɬɵ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ȼ.1 [ɉɪɢɥɨɠɟɧɢɟ Ȼ]. 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ 
ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ. 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ Ȼ.1 [ɉɪɢɥɨɠɟɧɢɟ Ȼ]. 
ɉɨ ɪɟɠɢɦɧɨɦɭ ɩɨɥɸ ɨɩɪɟɞɟɥɹɟɦ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
 – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɇɪ = 58,3 ɦ;  
 – ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɇ min = 51,8 ɦ;
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 – ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɇ max  73,6 ɦ; 
2.9 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 
  
ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ 2%      , ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 10% 
ɨɬ       . ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ, ɩɨɷɬɨɦɭ ɚɜɚɪɢɣɧɵɣ ɛɭɞɟɬ ɪɚɡɦɟɳɟɧ ɧɚ Ɍɗɋ. 
Ɋɚɫɱɟɬɵ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ ȼ.1 [ɉɪɢɥɨɠɟɧɢɟ ȼ]. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɬɚɛɥɢɰɵ ȼ.1 ɫɬɪɨɢɬɶɫɹ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ [ɉɪɢɥɨɠɟɧɢɟ ȼ]. 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
3.1 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
ɇɭɠɧɨ ɜɵɛɪɚɬɶ ɬɢɩ ɬɭɪɛɢɧɵ ɢ ɧɨɦɢɧɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D1, ɱɬɨɛɵ ɩɪɢ ɧɚɢɛɨɥɶɲɟɦ ɄɉȾ ɩɨɥɭɱɢɬɶ ɡɚɞɚɧɧɭɸ ɦɨɳɧɨɫɬɶ.  
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ: Hmax = 73,6 ɦ; 
 Ɋɚɫɱɟɬɧɵɣ ɧɚɩɨɪ: ɇɪ = 58,3 ɦ; 
 Ɇɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ: Hmin = 51,8 ɦ; 
 ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ: Nɭɫɬ = 624 Ɇȼɬ. 
 
ȼɵɛɨɪ ɬɢɩɚ ɬɭɪɛɢɧɵ ɡɚɜɢɫɢɬ ɨɬ ɡɧɚɱɟɧɢɹ Hmax, ɨɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɛɥɢɡɤɨ ɤ 
Hɩɪɟɞ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɷɬɢɦ ɭɫɥɨɜɢɟɦ ɩɨɞɯɨɞɢɬ ɪɟɚɤɬɢɜɧɚɹ ɬɭɪɛɢɧɚ ɊɈ75–ȼ. 
ɂɡ ɬɚɛɥɢɰɵ [ɉɪɢɥɨɠɟɧɢɟ Ƚ.] ɫɨɫɬɚɜɥɹɟɦ ɬɚɛɥɢɰɭ 3.1 
Ɍɚɛɥɢɰɚ 3.1 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɵ  
Ɇɚɪɤɚ ɊɈ75 – ȼ 
ɇ ɩɪɟɞ, ɦ 75 
ɇmin/ɇmax 0,60 
nI
'
 opt, ɨɛ/ɦ 83 
QI' opt, ɥ/ɫ 1020 

 opt 0,920 
QI' max, ɥ/ɫ 1200 
 ɦ 0,13 
D 1 m, ɦ 0,460 
ɇ ɦɨɞ, ɦ 4 
t ɦɨɞ,  0ɋ 20 
 
ɂɡ ɦɟɬɨɞɢɱɟɫɤɢɯ ɭɤɚɡɚɧɢɣ ɛɟɪɟɬɫɹ ɪɹɞ ɧɨɦɢɧɚɥɶɧɵɯ ɞɢɚɦɟɬɪɨɜ D1 ɞɥɹ ɊɈ75-ȼ.  
ɉɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɞɥɹ ɬɭɪɛɢɧɵ ɊɈ75-ȼ-600. Ⱦɚɥɶɧɟɣɲɢɟ ɪɚɫɱɟɬɵ 
ɜɵɩɨɥɧɹɸɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ MicrosoftExcel. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.2. 
 
ɄɉȾ ɞɥɹ ɬɭɪɛɢɧ ɤɚɠɞɨɝɨ ɞɢɚɦɟɬɪɚ:                                                           
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(3.1) 
 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
                                                                                                                                                 
(3.2) 
 
ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ: 
                                                                                                                        
(3.3) 
 
Z ɨɤɪɭɝɥɹɟɦ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ.  
 
Ɇɨɳɧɨɫɬɶ ɧɚ ɤɚɠɞɨɦ ɚɝɪɟɝɚɬɟ Ƚɗɋ: 
                                                                                                
(3.4) 
 
Ɉɩɪɟɞɟɥɹɟɦ ɩɨɩɪɚɜɤɭ ɄɉȾ: 
                                                                                                                           
(3.5) 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
                                                                                                     
(3.6) 
ɝɞɟ             . 
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ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɫɢɧɯɪɨɧɧɨɝɨ ɡɧɚɱɟɧɢɹ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ n = 115,4 ɨɛ/ɦɢɧ. 
 
 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɛɨɱɭɸ ɡɨɧɭ ɬɭɪɛɢɧɵ ɧɚ Ƚɍɏ. Ⱦɥɹ ɷɬɨɝɨ ɨɩɪɟɞɟɥɹɟɦ n’ ɞɥɹ 
ɤɚɠɞɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɨɪɚ. 
                                                                                                      
(3.7) 
                                                                                                        
(3.8) 
                                                                                                     
(3.9) 
 
ɇɚɯɨɞɢɦ ɪɚɫɱɟɬɧɭɸ ɬɨɱɤɭ ɞɥɹ ɤɚɠɞɨɝɨ D1 ɬɭɪɛɢɧɵ: 
                                                                                                                                                                                 
(3.10) 
                                                                                                                                                                           
(3.11) 
                                                                                                                                                                                 
(3.12) 
 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɫɚɦɵɦ ɥɭɱɲɟ ɜɚɪɢɚɧɬɨɦ ɹɜɥɹɟɬɫɹ ɬɭɪɛɢɧɚ ɊɈ75-ȼ-600, 
ɢɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɟё ɪɚɛɨɱɚɹ ɡɨɧɚ ɧɚɯɨɞɢɬɶɫɹ ɜ ɨɩɬɢɦɚɥɶɧɨɣ ɡɨɧɟ. 
[ɉɪɢɥɨɠɟɧɢɟ Ⱦ.]. Ⱦɚɧɧɵɟ ɩɨɞɛɨɪɚ ɬɭɪɛɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 
 
Ɍɚɛɥɢɰɚ 3.2 – ɉɨɞɛɨɪ ɬɭɪɛɢɧɵ 
D1,ɦ 5 5,6 6 6,3 
ɄɉȾ ɬɭɪɛɢɧɵ 0,960 0,960 0,961 0,961 
29 
 
N*,Ɇȼɬ 118,9 149,3 171,4 189,0 
Z* 5,24 4,18 3,64 3,30 
Z 6 4 4 4 
N, ɤȼɬ 103950,0 155925,0 155925,0 155925,0 
m1 1,044 1,044 1,044 1,045 
nc1' 129,5 115,6 107,9 102,8 
nc1 136,4 125,0 115,4 107,1 
n'max 77,8 79,9 79,0 77,0 
n'p 87,4 89,7 88,7 86,5 
n' min 92,8 95,2 94,1 91,7 
Q`p 0,982 1,174 1,044 0,927 
Q` max 0,692 0,828 0,721 0,654 
Q` min 1,172 1,402 1,221 1,107 
ɉɟɪɟɜɨɞɢɦ ɩɨɥɭɱɟɧɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ. 
                                                             
(3.13) 
                                                                
(3.14) 
                                                            
(3.15) 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɨɥɭɱɟɧɧɨɦɭ ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ ɜ 
ɬɚɛɥɢɰɟ 3.3. 
 
Ɍɚɛɥɢɰɚ 3.3 – Ɉɬɦɟɬɤɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɪɚɫɯɨɞɭ 
ɇɚɩɨɪɵ Hmax Hp Hmin 
Ɉɬɦɟɬɤɢ (▼Z) 95,95 96,08 95,99 
 
ɇɚɯɨɞɢɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ      , ɞɥɹ ɬɭɪɛɢɧɵ ɊɈ75-ȼ-600:                                                                                           
(3.16) 
ɝɞɟ      – ɨɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ;  
         ∆ɇs = 1,5 ɦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɢɟ 
ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ   ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 
ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ; 
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            –  ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
- ɞɥɹ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɯ (ɊɈ) 
                                                                                                                           
(3.17) 
 
ɉɨɥɭɱɟɧɧɵɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɡɚɩɢɫɵɜɚɟɦ ɜ ɬɚɛɥɢɰɭ 3.4: 
Ɍɚɛɥɢɰɚ 3.4 – ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ  
Q' ɜ Q 272 308 282 
▼Z 95,95 96,08 95,99 
Hs 2,083 -1,051 1,155 
 
ɉɨɥɭɱɟɧɧɚɹ ɬɭɪɛɢɧɚ ɊɈ75-ȼ-600 ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 
- ɡɧɚɱɟɧɢɟ ɄɉȾ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɞɨɫɬɚɬɨɱɧɨ ɜɟɥɢɤɨ; 
- ɪɚɛɨɱɚɹ ɡɨɧɚ ɧɚ Ƚɍɏ ɪɚɫɩɨɥɨɠɟɧɚ ɬɚɤ, ɱɬɨ ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ ɧɚɯɨɞɢɬɶɫɹ ɦɟɠɞɭ 
ɥɢɧɢɹɦɢ     ɢ      , ɢ ɧɟ ɭɯɨɞɢɬ ɩɪɚɜɟɟ ɥɢɧɢɢ 5% ɦɨɳɧɨɫɬɢ; 
- ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɨɩɭɫɬɢɦɨɣ. 
 
3.2 ȼɵɛɨɪ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
 
Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɊɄ: 
                                                                              
(3.18) 
 
ɝɞɟ       – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ Qɧɛ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ. 
 
3.3 Ɋɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 
ɉɪɢ ɟɟ ɪɚɫɱɟɬɟ ɡɚɞɚɟɦɫɹ ɬɪɟɦɹ ɝɥɚɜɧɵɦɢ ɭɫɥɨɜɢɹɦɢ, ɤɨɬɨɪɵɦ ɞɨɥɠɟɧ 
ɩɨɞɱɢɧɹɬɶɫɹ ɩɨɬɨɤ, ɱɟɪɟɡ ɧɟɟ ɩɪɨɯɨɞɹɳɢɣ: 
- ɨɛɟɫɩɟɱɢɜɚɟɦ ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɩɨ ɨɤɪɭɠɧɨɫɬɢ 
ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ;  
- ɨɛɟɫɩɟɱɢɜɚɟɦ ɨɞɢɧɚɤɨɜɭɸ ɡɚɤɪɭɬɤɭ ɩɨɬɨɤɚ (ɩɨɫɬɨɹɧɫɬɜɨ ɦɨɦɟɧɬɚ ɫɤɨɪɨɫɬɢ) 
ɩɟɪɟɞ ɧɚɩɪɚɜɥɹɸɳɢɦ ɚɩɩɚɪɚɬɨɦ; 
- ɩɨɞɛɢɪɚɟɦ ɪɚɡɦɟɪɵ ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɬɚɤ, ɱɬɨɛɵ 
ɫɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜ ɧɢɯ ɧɟ ɩɪɟɜɨɫɯɨɞɢɥɢ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ. 
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ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
 ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ –         – ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɣ ɭɝɨɥ ɨɯɜɚɬɚ, ɞɥɹ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ; 
 D0 = 7 ɦ; 
 Db = 8 ɦ; 
 Da = 9,25 ɦ; 
 D4 = 9,65 ɦ; 
 z0 = 24; 
 R = 0,5; 
 h= 0,46. 
 
ɉɪɢɧɢɦɚɟɦ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧɵ 
ɢ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ Hɪ (ɪɢɫɭɧɨɤ 3.1) 
 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɢ ɫɤɨɪɨɫɬɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
ɚ – ɨɫɟɜɵɟ ɬɭɪɛɢɧɵ; ɛ – ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɟ ɬɭɪɛɢɧɵ 
 
ɉɪɢɧɢɦɚɟɬɫɹ            
 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɢ: 
                                   ,         
(3.19) 
 
ɝɞɟ      – ɦɚɤɫɢɦɚɥɶɧɵɣ ɭɝɨɥ ɞɥɹ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ. 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ: 
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(3.20) 
 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
                                                                                                                
(3.21) 
 
Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
                                                                                                          
(3.22) 
 
 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
                                                              
(3.23) 
 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
                                                                                          
(3.24) 
 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ   ɱɟɪɟɡ       , 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɜɫɟ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. Ɂɚɜɢɫɢɦɨɫɬɶ           ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.2. Ⱦɥɹ ɭɞɨɛɫɬɜɚ, ɜɫɟ ɪɚɫɱɟɬɵ ɩɨɦɟɳɚɸɬ ɜ ɬɚɛɥɢɰɭ 
3.5. 
 
Ɍɚɛɥɢɰɚ 3.5 – Ɋɚɫɱɟɬ ɜɫɟ ɫɨɱɢɧɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 
 
 
ȹ - - - - - x x2 p2 p a R 
- 
ȹ/36
0 ȹ/c 
2·R4·[
3] 
[4]-
(H1/2)2 
ɤɨɪɟɧɶ 
[5] 
[6]+[
3] [7]
2
 
[8]+(H1/
2)2 
ɤɨɪɟɧɶ 
[9] 
R4+[
7] 
[10]+[1
1] 
№ [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] 
1 345 
0,95
8 
0,82
7 7,979 5,669 2,381 3,208 
10,29
0 12,601 3,550 8,033 11,583 
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ȼ ɤɜɚɞɪɚɬɧɵɯ ɫɤɨɛɤɚɯ ɭɤɚɡɚɧɧɵɟ ɝɪɚɮɵ, ɢɡ ɤɨɬɨɪɵɯ ɜ ɪɚɫɱɟɬɧɵɟ 
ɜɵɪɚɠɟɧɢɟ ɩɨɞɫɬɚɜɥɹɸɬɫɹ ɬɪɟɛɭɟɦɵɟ ɡɧɚɱɟɧɢɹ. 
 
 
Ɋɢɫɭɧɨɤ 3.2 – Ɂɚɜɢɫɢɦɨɫɬɶ          . 
Ȼɨɥɶɲɢɣ ɪɚɞɢɭɫ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ: 
2.0 
4.0 
6.0 
8.0 
10.0 
12.0 
14.0 
0 50 100 150 200 250 300 350 
R, ɦ 
ϕ 
2 330 
0,91
7 
0,79
1 7,633 5,322 2,307 3,098 9,597 11,907 3,451 7,923 11,374 
3 315 
0,87
5 
0,75
5 7,286 4,975 2,231 2,986 8,913 11,224 3,350 7,811 11,161 
4 300 
0,83
3 
0,71
9 6,939 4,628 2,151 2,870 8,239 10,549 3,248 7,695 10,943 
5 285 
0,79
2 
0,68
3 6,592 4,281 2,069 2,752 7,575 9,885 3,144 7,577 10,721 
6 270 
0,75
0 
0,64
7 6,245 3,934 1,984 2,631 6,920 9,231 3,038 7,456 10,494 
7 255 
0,70
8 
0,61
1 5,898 3,587 1,894 2,505 6,276 8,587 2,930 7,330 10,261 
8 240 
0,66
7 
0,57
5 5,551 3,241 1,800 2,375 5,642 7,953 2,820 7,200 10,020 
9 225 
0,62
5 
0,53
9 5,204 2,894 1,701 2,240 5,019 7,330 2,707 7,065 9,773 
1
0 
21
0 
0,58
3 
0,50
3 4,857 2,547 1,596 2,099 4,406 6,717 2,592 6,924 9,516 
1
1 
19
5 
0,54
2 
0,46
7 4,510 2,200 1,483 1,951 3,805 6,115 2,473 6,776 9,248 
1
2 
18
0 
0,50
0 
0,43
1 4,163 1,853 1,361 1,793 3,213 5,524 2,350 6,618 8,968 
1
3 
16
5 
0,45
8 
0,39
5 3,816 1,506 1,227 1,623 2,633 4,943 2,223 6,448 8,671 
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(3.25) 
 
Ɇɟɧɶɲɢɣ ɪɚɞɢɭɫ ɞɥɹ ɥɸɛɨɝɨ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ: 
                                                                                                                      
(3.26) 
ɇɚɪɭɠɧɵɟ ɢ ɷɥɥɢɩɬɢɱɟɫɤɢɟ ɪɚɞɢɭɫɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6. 
 
Ɍɚɛɥɢɰɚ 3.6 – ɇɚɪɭɠɧɵɟ ɢ ɷɥɥɢɩɬɢɱɟɫɤɢɟ ɪɚɞɢɭɫɵ 
№ ȹ p1 R p2 
14 150 2,650 8,352 2,479 
15 135 2,650 8,002 2,252 
16 120 2,650 7,597 2,007 
17 105 2,650 7,053 1,736 
18 90 2,650 6,400 1,523 
19 75 2,650 5,800 1,279 
20 60 2,650 5,100 1,035 
21 45 2,650 4,400 0,791 
ɉɨɫɬɨɹɧɧɚɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
                                                                                                       (3.27) 
 
ɍɝɨɥ ɩɨɬɨɤɚ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ: 
                                                                                                            (3.28) 
                                                                                            (3.29) 
 
ȼ ɡɚɜɟɪɲɟɧɢɢ ɪɚɫɱɟɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɟɨɪɢɬɢɱɟɫɤɢɣ ɱɟɪɬɟɠ ɫɩɢɪɚɥɶɧɨɣ 
ɤɚɦɟɪɵ ɧɚ ɨɫɧɨɜɟ ɪɚɡɦɟɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ Ƚɍɏ [ɉɪɢɥɨɠɟɧɢɟ ȿ]. 
ɉɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 3.3.  
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Ɋɢɫɭɧɨɤ 3.3 – Ɍɟɨɪɢɬɢɱɟɫɤɢɣ ɱɟɪɬɟɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
 3.4 Ɋɚɫɱɟɬ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ 
 
ȼɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɤɨɧɭɫɚ: 
                                                                                                               (3.30) 
ɝɞɟ                       
                                                                                                           
 
ȼɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɤɨɥɟɧɚ: 
                                                                                                              (3.31)    
ɝɞɟ                       
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ȼɵɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɤɨɥɟɧɚ: 
                                                                                                         (3.32) 
ɝɞɟ                     ; 
                            
                      
 
ȼɵɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɞɢɮɮɭɡɨɪɚ: 
                                                                                                        (3.33) 
ɝɞɟ                       
                          
 
 
 
Ɉɩɪɟɞɟɥɹɟɦ ɫɪɟɞɧɢɟ ɦɟɪɢɞɢɚɧɧɵɟ ɫɤɨɪɨɫɬɢ ɢ ɫɪɟɞɧɟɸ ɤɢɧɟɬɢɱɟɫɤɭɸ 
ɷɧɟɪɝɢɸ ɩɨɬɨɤɚ ɞɥɹ ɪɟɠɢɦɚ ɩɪɢ ɇɪ ɢ ɪɟɠɢɦɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ: 
           ,                                                                                                     (3.34) 
                                                                                                                    (3.35) 
 
Ɋɚɫɫɱɢɬɵɜɚɟɦ Vɨɬɩ, Vmax, Eɨɩɬ ɢ Emax ɞɥɹ ɜɫɟɯ ɫɟɱɟɧɢɣ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ, ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɡɚɩɢɫɵɜɚɟɦ ɜ ɬɚɛɥɢɰɭ 3.7. 
Ɍɚɛɥɢɰɚ 3.7 – ɋɟɱɟɧɢɹ ɨɬɫɚɫɵɜɚɸɳɢɟ ɬɪɭɛɵ 
ɋɟɱɟɧɢɟ Fi-i Vi-iɨɩɬ Vi-imax Ei-iɨɩɬ Ei-imax Li 
1-1 30,7 9,2 9,6 7,4 8,1 0 
2-2 46,7 6,1 6,4 3,2 3,5 7,9 
3-3 75,0 3,8 4,0 1,3 1,4 16,9 
4-4 138,4 2,1 2,1 0,4 0,4 43,9 
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ɋɬɪɨɢɦ ɝɪɚɮɢɤɢ ɢɡɦɟɧɟɧɢɹ ɫɪɟɞɧɟɣ ɦɟɪɢɞɢɚɧɧɨɣ ɫɤɨɪɨɫɬɢ ɢ ɫɪɟɞɧɟɣ 
ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɞɥɹ ɪɟɠɢɦɚ ɩɪɢ ɇɪ ɢ ɪɟɠɢɦɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ (ɪɢɫɭɧɨɤ 3.4, 3.5): 
 
Ɋɢɫɭɧɨɤ 3.4 – ɂɡɦɟɧɟɧɢɟ ɫɪɟɞɧɟɣ ɦɟɪɢɞɢɚɧɧɨɣ ɫɤɨɪɨɫɬɢ. 
0.0 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 
10.0 
11.0 
0 5 10 15 20 25 30 35 40 45 50 
V,ɦ/ɫ 
L, ɦ 
Vɨɩɬ 
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Ɋɢɫɭɧɨɤ 3.5 – ɂɡɦɟɧɟɧɢɟ ɫɪɟɞɧɟɣ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ. 
 
 3.5 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɭ 
 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɟ 
ɬɭɪɛɢɧɵ             ɨɛ/ɦɢɧ. 
 
Ɋɚɡɝɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 
                                                                         (3.36) 
ɝɞɟ           ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,8 – 2,0 ɞɥɹ ɊɈ ɬɭɪɛɢɧ.  
 
ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ: 
                                                                     (3.37) 
ɝɞɟ          ɡɚɞɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0,975 – 0,98. 
 
ɉɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ: 
                                                                                          (3.38) 
0.0 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 
0 5 10 15 20 25 30 35 40 45 50 
E, Ⱦɠ 
L, ɦ 
ȿɨɩɬ 
Emax 
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     ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,8. 
 
ȼɟɫ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɟɝɨ ɦɚɯɨɜɨɣ ɦɨɦɟɧɬ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɦɨɝɭɬ ɛɵɬɶ 
ɨɩɪɟɞɟɥɟɧɵ ɩɨ ɷɦɩɢɪɢɱɟɫɤɢɦ ɫɨɨɬɧɨɲɟɧɢɹɦ. 
 
Ⱦɢɚɦɟɬɪ ɪɚɫɬɨɱɤɢ ɫɬɚɬɨɪɚ: 
                                                                                                                                                
(3.39) 
 
ȼɟɫ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ: 
                                                               (3.40) 
 
Ɇɚɯɨɜɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ: 
                                                                                                                                                                         (3.41) 
 
Ɉɫɟɜɨɟ ɭɫɢɥɢɟ ɧɚ ɩɨɞɩɹɬɧɢɤ ɚɝɪɟɝɚɬɚ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɬɪɟɯ ɨɫɧɨɜɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ: ɜɟɫɚ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɜɟɫɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɜɚɥɚ ɬɭɪɛɢɧɵ ɢ 
ɨɫɟɜɨɝɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɭɫɢɥɢɹ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ. 
                                                                                               (3.42) 
 
ȼɟɫ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɫ ɜɚɥɨɦ ɬɭɪɛɢɧɵ: 
                                                 ,         (3.43) 
ɝɞɟ              ɛɟɪɭɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 3.8 
 
Ɍɚɛɥɢɰɚ 3.8 – Ʉɨɷɮɮɢɰɢɟɧɬɵ ɞɥɹ ɪɚɫɱɟɬɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
Ɍɭɪɛɢɧɵ kG α β 
ɉɅ 0,0025 2,5 0,5 
ɉɅȾ 0,003 2,5 0,5 
ɊɈ 0,018 2,3 0,1 
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Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɨɫɟɜɨɟ ɭɫɢɥɢɟ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɊɈ ɬɭɪɛɢɧɵ: 
                                                                               
(3.44) 
 
Ɉɫɟɜɨɟ ɭɫɢɥɢɟ (3.42): 
                                        
 
Ƚɟɧɟɪɚɬɨɪ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 115,4 
ɨɛ/ɦɢɧ ɢ ɱɢɫɥɚ ɩɨɥɸɫɨɜ 24. ɉɪɢɧɢɦɚɟɬɫɹ ɝɟɧɟɪɚɬɨɪ: ɋȼ-1130/140-48. 
 
3.6 Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ ɢ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 
Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
ȼɚɥ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ ɤ ɪɨɬɨɪɭ ɝɟɧɟɪɚɬɨɪɚ. 
 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
                                                                                                                        
(3.45) 
 
ɉɪɢɱɟɦ                , ɚ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɨɩɪɟɞɟɥɹɟɬɫɹ: 
                                                                               
(3.46) 
                                               
                                                                
Ɉɤɪɭɝɥɹɟɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɨ 1,3 ɦ.  
 
Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ 
ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 
ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
41 
 
                                                                                                   
(3.47) 
 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ dɩ, ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 
15 – 20 ɦɦ ɛɨɥɶɲɟ Dɜ. 
                                                                                                      
(3.48) 
 
Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
                                                                                                                        
(3.49) 
                                     
 
hɩ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 3.9: 
Ɍɚɛɥɢɰɚ 3.9 – Ⱦɚɧɧɵɟ ɞɥɹ ɜɵɛɨɪɚ hɩ 
Dɜ, ɦɦ 500 – 800 850 – 1100 1200 – 1600 1700 – 2200 
hɩ, ɦɦ 300 400 500 600 
Zɫɟɝɦ 8 8 10 12 
 
ɝɞɟ           , ɚ                                                
           ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
Ɉɩɪɟɞɟɥɹɬɫɹ ɭɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
                                                                                               
(3.50) 
ɝɞɟ      – ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ, ɪɚɜɧɵɣ: 
42 
 
                                                                                                                
(3.51) 
 
Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
                                                                                                                       
(3.52) 
                                           
                                                                                        
(3.53) 
                                
          , ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɟɧɢɟ ɨɛɨɢɯ ɩɨɞɲɢɩɧɢɤɨɜ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɨɧ ɛɨɥɟɟ ɬɟɯɧɨɥɨɝɢɱɧɵɣ, 
ɦɟɧɟɟ ɬɪɭɞɨɟɦɤɢɣ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɭɞɨɛɧɵɣ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ȽɗC. 
 
3.7 ȼɵɛɨɪ Ɇɇɍ ɢ ɗȽɊ 
 
ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨ ɝɚɛɚɪɢɬɚɦ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɝɢɞɪɨɬɭɪɛɢɧ ɹɜɥɹɟɬɫɹ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ), ɪɚɡɦɟɳɟɧɢɟ ɤɨɬɨɪɨɣ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 
Ƚɗɋ. Ɉɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɚɱɭ ɦɚɫɥɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜ ɫɢɫɬɟɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɬɭɪɛɢɧ. 
Ɇɇɍ ɫɨɫɬɨɢɬ ɢɡ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ ɢ ɫɥɢɜɧɨɝɨ ɛɚɤɚ.  
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɜ ɭɱɟɛɧɢɤɟ Ⱦ.ɋ. ɓɚɜɟɥɟɜɚ [21, c. 
143] ɩɨ ɪɢɫɭɧɤɭ 10.8. ȼɵɛɨɪ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɢɫɯɨɞɹ ɢɡ ɇmax ɢ D1.  ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɬɫɹ Ɇɇɍ10/1-40-8-2. 
ɗɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ (ɗȽɊ) ɜɵɛɢɪɚɟɬɫɹ ɜ ɭɱɟɛɧɢɤɟ Ⱦ.ɋ. 
ɓɚɜɟɥɟɜɚ [21, c. 103] ɩɨ ɬɚɛɥɢɰɟ 9.2.  
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɬɫɹ ɗȽɊ-2ɂ1-150-11. 
 
 
43 
 
 
 
 
 
 
 
 
4 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
4.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ 
 
ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɝɢɞɪɨɭɡɟɥ ɢɦɟɟɬ ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɧɚɡɧɚɱɟɧɢɟ. ȼ ɫɨɫɬɚɜ 
ɜɯɨɞɹɬ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ, ɝɥɭɯɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɢ ɥɟɜɨɛɟɪɟɠɧɚɹ 
ɩɥɨɬɢɧɵ, ɡɞɚɧɢɟ Ƚɗɋ.  
ȼ ɫɬɜɨɪɟ ɫɨɨɪɭɠɟɧɢɹ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ ɢ ɫɜɨɣɫɬɜ ɩɚɪɨɞ.  
ɉɪɨɰɟɫɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɭɡɥɚ ɜɤɥɸɱɚɟɬ ɜɵɛɨɪ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ 
ɪɟɲɟɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ, 
ɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ ɢ ɫɬɚɬɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ. 
ɇɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ 
ɩɥɨɬɢɧɵ, ɲɢɪɢɧɚ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɮɪɨɧɬɚ, ɨɬɦɟɬɤɚ ɩɨɪɨɝɚ ɜɨɞɨɫɥɢɜɚ ɢ ɧɚɩɨɪɚ ɧɚ 
ɧɟɦ. ɇɚ ɩɨɫɥɟɞɭɸɳɢɯ ɷɬɚɩɚɯ ɤɨɧɫɬɪɭɢɪɭɟɬɫɹ ɩɪɨɮɢɥɶ ɜɨɞɨɫɥɢɜɚ, 
ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɭɫɬɪɨɣɫɬɜɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɤɨɧɫɬɪɭɢɪɭɸɬɫɹ ɷɥɟɦɟɧɬɵ 
ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ, ɛɵɤɢ ɢ ɭɫɬɨɢ. 
 
4.1.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
                                                           (4.1) 
                                                            
(4.2) 
                                                                     
(4.3) 
ɝɞɟ     ɚ – ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɞɥɹ I ɤɥɚɫɫɚ – 0,8 ɦ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ, ɪɚɜɧɚɹ 177,2 ɦ  
 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
44 
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɞɥɹ ɷɬɨɝɨ ɜɵɱɢɫɥɹɟɦ 
ɛɟɡɪɚɡɦɟɪɧɵɟ ɩɚɪɚɦɟɬɪɵ        ,        ɢ, ɝɞɟ t – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, t = 6 ɱ; L – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɩɪɢ ɸɝɨ-ɜɨɫɬɨɱɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ ɜɟɬɪɚ; Vw – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 2% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ.   
                                                                                                             (4.4) 
                                                                                                        (4.5) 
 
ɂɡ ɝɪɚɮɢɤɚ [ɉɪɢɥɨɠɟɧɢɟ ɀ] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ 
ɝɥɭɛɢɧɨɣ ɜɨɞɵ), ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ       ,        , ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ         ɢ         
 
ɉɪɢ         = 16,5          = 0,015 ɢ        1,4 
ɉɪɢ        = 7848,0          = 0,09 ɢ        4,4 
 
ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ          ɢ       , ɜɵɱɢɫɥɹɟɦ 
ɩɟɪɢɨɞ ɜɨɥɧɵ    ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ  : 
                                                                                                   (4.6) 
                                                                                                        (4.7) 
 
Ɋɚɫɫɱɢɬɚɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
                                                                                                       (4.8) 
 
ɉɪɨɜɟɪɢɦ ɭɫɥɨɜɢɟ ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
            
 
ɝɞɟ                                                                         
 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
45 
 
                    = 2,34 ɦ.                                                              (4.9) 
 
ɝɞɟ            – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ            . 
 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
ȼɵɱɢɫɥɹɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɩɚɪɚɦɟɬɪɵ        ,        ɩɨ ɮɨɪɦɭɥɚɦ (4.4), (4.5), ɝɞɟ 
t – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, t = 6 ɱ; L – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, 
ɩɪɢ ɸɝɨ-ɜɨɫɬɨɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɜɟɬɪɚ; Vw – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 20% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ.                            
                            
 
ɉɨ ɝɪɚɮɢɤɭ [ɉɪɢɥɨɠɟɧɢɟ ɀ], ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ 
ɝɥɭɛɢɧɵ ɜɨɞɵ), ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ       ,        , ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ         ɢ         
 
ɉɪɢ         = 21,5          = 0,009 ɢ        1,05 
ɉɪɢ        = 10090,3          = 0,1  ɢ        4,3 
 
ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ          ɢ       , ɜɵɱɢɫɥɹɟɦ 
ɩɟɪɢɨɞ ɜɨɥɧɵ    ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ   ɩɨ ɮɨɪɦɭɥɚɦ (4.6), (4.7): 
                                  
                                 
 
Ɋɚɫɫɱɢɬɚɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ (4.8): 
                                    
 
ɉɪɨɜɟɪɢɦ ɭɫɥɨɜɢɟ ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
46 
 
            
 
ɝɞɟ                                
                                          
 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ (4.9): 
                   = 0,85 ɦ. 
 
ɝɞɟ      = 2,1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ             
 
4.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
4.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
ɉɪɢɦɟɪɧɚɹ ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ: 
                                                                          
(4.10) 
 
Ʉɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɜɵɫɨɬɵ ɩɥɨɬɢɧɵ, ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ, 
ɫɨɰɢɚɥɶɧɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
ɂɫɯɨɞɹ ɢɡ ɜɵɫɨɬɵ ɩɥɨɬɢɧɵ, ɪɚɜɧɨɣ 75 ɦ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɩɥɨɬɢɧɵ 625 Ɇȼɬ ɢ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 19 ɤɦ3, ɩɪɢɧɢɦɚɟɬɫɹ I ɤɥɚɫɫ 
ɩɥɨɬɢɧɵ [4]. 
ȿɠɟɝɨɞɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɞɥɹ ɫɨɨɪɭɠɟɧɢɹ I ɤɥɚɫɫɚ ɫɨɫɬɚɜɥɹɟɬ P = 0,1 %. [4] 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ P = 0,1 %, ɩɨɥɭɱɟɧɧɵɣ 
ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ, ɫɨɫɬɚɜɥɹɟɬ 4132 ɦ3/ɫ. [ɉɪɢɥɨɠɟɧɢɟ ȿ] 
 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ: 
                                                                                                              
(4.11) 
 
ɉɪɢ ɤɨɥɢɱɟɫɬɜɟ ɚɝɪɟɝɚɬɨɜ nɝɚ = 4, ɪɚɫɯɨɞ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ, ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɨɜ: 
 
47 
 
QȽɗɋ = (nɝɚ – 1) ·  Qɝɚ = (4 – 1) · 308 = 924 ɦ3/ɫ              
(4.12) 
 
Qɪ = 4132 – 924 = 3208 ɦ3/ɫ 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
                                                                                                                     
(4.13) 
 
Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɪɚɫɯɨɞɟ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ (4132 
ɦ3/ɫ), ɪɚɜɧɚ              . 
 
Ƚɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ: 
                                                                              
(4.14) 
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
 
qp = Vh ·  hɧɛ = 6 ·  12,3  = 73,8 ɦ2/ɫ,            
(4.15) 
ɝɞɟ    Vh = 6 ɦ/ɫ  – ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ. 
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
 
qb = 1,25 · qp = 1,25 ·  73,8 = 92,3 ɦ2/ɫ               
(4.16) 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
                          
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɨɤɪɭɝɥɹɟɦ ɞɨ 35 ɦ. 
 
B = b ·  n,           
(4.17) 
 
ɝɞɟ     n – ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ; 
    b – ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ, ɩɪɢɧɢɦɚɟɦɚɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ; b = 10 ɦ. 
 
Ɍɨɝɞɚ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɩɪɨɥɟɬɨɜ ɛɭɞɟɬ ɪɚɜɧɨ: 
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(4.18) 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ:  
 
B = 10 ·  4 = 40 ɦ. 
 
4.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɜɨɞɨɫɥɢɜɚ 
ɦɟɬɨɞɨɦ ɩɪɢɛɥɢɠɟɧɢɹ: H01 – ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɬɨɩɥɟɧɢɹ, ɇ02 – ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ. 
ɉɪɨɟɤɬɢɪɭɟɬɫɹ ɤɪɢɜɨɥɢɧɟɣɧɵɣ ɛɟɡɜɚɤɭɭɦɧɵɣ ɜɨɞɨɫɥɢɜ ɬɢɩɚ Ⱥ,  m = 0,49. 
                                                                                           
(4.19) 
                                                               
ɝɞɟ            ɞɥɹ ɧɟɩɨɞɬɨɩɥɟɧɧɨɝɨ ɜɨɞɨɫɥɢɜɚ; 
      – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ: 
                                                                                                                                                                           
(4.20) 
ɝɞɟ      – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɞɥɹ ɭɫɬɨɹ ɫ ɤɪɭɝɥɵɦ ɪɟɛɪɨɦ   = 
0,7; 
             – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɵɤɚ, ɞɥɹ ɛɵɤɚ ɫ ɤɪɭɝɥɨɣ ɮɨɪɦɨɣ    = 0,45. 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɭɫɥɨɜɢɹ       ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɩɨɥɧɨɦɭ ɧɚɩɨɪɭ. 
 
ɉɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɞɥɹ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɪɭɫɥɚ: 
                                                                                                                                                                           
(4.21) 
 
Ɍɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɫɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɢ Ⱥ.Ɋ. Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
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(4.22) 
                                                                       
(4.23)       ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, H = ɇ02 = 11,5 ɦ. 
H = H0 = ɇɫɬ = 12 ɦ, ɝɞɟ ɇɫɬ – ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɩɨɪ, ɛɥɢɠɚɣɲɢɣ ɤ ɧɚɩɨɪɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ. 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
                                                                              
(4.24) 
 
4.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 
ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ P = 0,01 % ɨɩɪɟɞɟɥɟɧ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ 
ɪɚɫɱɟɬɨɜ [ɉɪɢɥɨɠɟɧɢɟ ȿ]. 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ: 
 
Qɩɨɜ. = Qɩɨɜ.max – Qɝɚ ·  (nɝɚ – 1) = 4640 – 308 · (4 – 1) = 3716 ɦ3/ɫ                  
(4.25) 
 
 ɇɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɦɟɬɨɞɨɦ ɩɪɢɛɥɢɠɟɧɢɣ. 
 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
                                                                                            
(4.26) 
 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
                                                                                                                                                                                       
(4.27) 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ: 
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(4.28) 
ɉɪɨɜɟɪɹɬɫɹ ɭɫɥɨɜɢɟ             
 
ɉɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɞɥɹ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɪɭɫɥɚ: 
                                                                                                                                                         
(4.29) 
                                           ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, Hɩɨɜ = ɇ02 ɩɨɜ = 12,68 ɦ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɭɸ ɨɬɦɟɬɤɭ Ɏɉɍ: 
                                                                     
(4.30) 
 
Ɋɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ Ɏɉɍ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɩɨɷɬɨɦɭ ɡɚɞɚɧɧɚɹ ɨɬɦɟɬɤɚ          ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɨɣ. 
 
 
 
 
 
 
4.2.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
Ɉɝɨɥɨɜɨɤ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ 
 
ɉɨ ɬɚɛɥɢɰɟ [13] ɪɚɫɫɱɢɬɵɜɚɟɦ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ 
ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ, ɤɨɬɨɪɵɣ ɢɡɨɛɪɚɠɟɧ 
ɧɚ ɪɢɫɭɧɤɟ 4.1. Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɤɚɠɞɨɣ ɬɨɱɤɢ ɭɦɧɨɠɚɸɬɫɹ ɧɚ ɇɫɬ = 12 ɦ (ɬɚɛɥɢɰɚ 4.1).  
 
Ɍɚɛɥɢɰɚ 4.1 – Ʉɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ. 
Ɍɨɱɤɚ ɯ, ɦ (ɯ·ɇɫɬ), ɦ ɭ, ɦ (ɭ·ɇɫɬ), ɦ 
1 0.0 0.0 0.126 1.512 
2 0.1 1.2 0.036 0.432 
3 0.2 2.4 0.0070 0.1 
4 0.3 3.6 0.0000 0.0 
5 0.4 4.8 0.006 0.072 
6 0.5 6.0 0.027 0.324 
51 
 
7 0.6 7.2 0.06 0.72 
8 0.7 8.4 0.1 1.2 
9 0.8 9.6 0.146 1.752 
10 0.9 10.8 0.198 2.376 
11 1 12.0 0.256 3.072 
12 1.1 13.2 0.321 3.852 
13 1.2 14.4 0.394 4.728 
14 1.3 15.6 0.475 5.7 
15 1.4 16.8 0.564 6.768 
16 1.5 18.0 0.661 7.932 
17 1.6 19.2 0.764 9.168 
18 1.7 20.4 0.873 10.476 
19 1.8 21.6 0.987 11.844 
20 1.9 22.8 1.108 13.296 
21 2.0 24.0 1.235 14.82 
22 2.1 25.2 1.369 16.428 
23 2.2 26.4 1.508 18.096 
24 2.3 27.6 1.653 19.836 
25 2.4 28.8 1.813 21.756 
26 2.5 30.0 1.96 23.52 
27 2.6 31.2 2.122 25.464 
28 2.7 32.4 2.289 27.468 
29 2.8 33.6 2.462 29.544 
30 2.9 34.8 2.64 31.68 
31 3 36.0 2.824 33.888 
32 3.1 37.2 3.013 36.156 
33 3.2 38.4 3.207 38.484 
34 3.3 39.6 3.405 40.86 
35 3.4 40.8 3.609 43.308 
36 3.5 42.0 3.818 45.816 
37 3.6 43.2 4.031 48.372 
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Ɋɢɫɭɧɨɤ 4.1 – Ɉɝɨɥɨɜɨɤ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɬɢɩɚ 
Ⱥ, ɩɪɢ ɇɫɬ = 12 ɦ. 
 
ɋɨɩɪɹɠɟɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɫ ɜɨɞɨɛɨɟɦ ɨɱɟɪɱɢɜɚɟɬɫɹ ɩɨ ɞɭɝɟ ɫ 
ɪɚɞɢɭɫɨɦ, ɤɨɬɨɪɵɣ ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ (ɇ) ɢ 
ɜɵɫɨɬɵ ɩɥɨɬɢɧɵ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ (Ɋɧ). 
 
Ⱦɥɹ ɩɥɨɬɢɧɵ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 60 ɦ, ɪɚɞɢɭɫ ɪɚɜɟɧ:                                                                 (4.31) ɝɞɟ                              
 
4.2.5 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜɨɞɵ ɩɟɪɟɞ ɫɨɨɪɭɠɟɧɢɟɦ: 
                                                   
(4.32) 
ɇ0 = ɇɫɬ = 12 ɦ 
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Ɉɩɪɟɞɟɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
                                                                                                     
(4.33) 
 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ: 
                                                                                                         
(4.34) 
 
ɉɪɢ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ, ɪɚɜɧɨɣ 75 ɦ, ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ, ɤɨɬɨɪɵɣ 
ɭɱɢɬɵɜɚɟɬ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɞɨ ɫɠɚɬɨɝɨ ɫɟɱɟɧɢɹ  , ɪɚɜɟɧ 0,9. [13]. ɉɨ ɝɪɚɮɢɤɭ 
Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɩɨ ɡɧɚɱɟɧɢɹɦ         ɢ       ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɝɥɭɛɢɧɵ: 
                    
 
Ƚɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ: 
                                                                                      
(4.35) 
 
ȼɬɨɪɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ: 
                                                                                       
(4.36) 
 
Ɍɚɤ ɤɚɤ          ɬɨ ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɪɨɣɫɬɜɨ ɝɚɫɢɬɟɥɟɣ. 
 
4.2.6 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ 
 
ɇɚ ɜɨɞɨɫɛɪɨɫɧɵɯ ɩɥɨɬɢɧɚɯ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 40 ɦ 
ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɸɬ ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ 
ɫɬɪɭɢ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɬɨɬ 
ɦɟɬɨɞ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ, ɢɫɯɨɞɹ ɢɡ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɬɜɨɪɧɨɫɬɢ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ 
ɛɵɬɶ ɛɨɥɟɟ 3:         ɝɞɟ L – ɞɥɢɧɚ ɩɥɨɬɢɧɵ ɧɚ ɨɬɦɟɬɤɟ ɟё ɝɪɟɛɧɹ; H – ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ. 
 
Ɉɬɦɟɬɤɚ ɭɫɬɭɩɚ: 
 
54 
 
                                                                
(4.37) 
ɝɞɟ             ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɫɯɨɞɭ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ, 
ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ,                  
 
 
ȼɵɫɨɬɚ ɭɫɬɭɩɚ: 
                                                                          
(4.38) 
 
ɉɪɟɜɵɲɟɧɢɟ ɇɉɍ ɧɚɞ ɨɬɦɟɬɤɨɣ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ ɫ ɭɱɟɬɨɦ ɫɤɨɪɨɫɬɧɨɝɨ ɧɚɩɨɪɚ: 
                                                      
(4.39) 
 
 
ɉɪɟɜɵɲɟɧɢɟ ɇɉɍ ɧɚɞ ɨɬɦɟɬɤɨɣ ɍɇȻ ɫ ɭɱɟɬɨɦ ɫɤɨɪɨɫɬɧɨɝɨ ɧɚɩɨɪɚ: 
                                                                                 
(4.40) 
 
ɑɢɫɥɨ Ɏɪɭɞɚ: 
                                                                                                            
(4.41) 
 
ɝɞɟ        – ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɧɨɫɤɟ. 
                                       ,                               
(4.42) 
 
ɝɞɟ     – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ; ɞɥɹ ɢɫɬɟɱɟɧɢɹ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɫɜɨɛɨɞɧɨɦ 
ɩɨɥɟɬɟ ɫɬɪɭɢ      . 
 
ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
                                                                                                     
(4.43) 
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
 
55 
 
                                                                                          
(4.44) 
 
ɉɪɢ ɱɢɫɥɟ Ɏɪɭɞɚ      ,  ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ɩɨɬɨɤɚ ka = 0,8. Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɜɯɨɞɚ ɜ ɇȻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
                                                                                                           
ɝɞɟ     α = 300 – ɭɝɨɥ ɫɯɨɞɚ ɫɬɪɭɢ ɫ ɬɪɚɦɩɥɢɧɚ. 
 
Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɫɬɪɭɢ ɞɥɹ ɩɥɨɬɢɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɡ 
ɩɪɨɱɧɨɣ ɫɤɚɥɵ ɫɨɫɬɚɜɥɹɟɬ         . 
                        
 
Ƚɥɭɛɢɧɭ ɹɦɵ ɪɚɡɦɵɜɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
                                                                                                           
(4.45) 
 
ɉɪɟɜɵɲɟɧɢɟ ɨɬɦɟɬɤɢ ɇȻ ɧɚɞ ɨɬɦɟɬɤɨɣ ɞɧɚ ɹɦɵ ɪɚɡɦɵɜɚ: 
                                                                                                                   
(4.46) 
ɝɞɟ     d – ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ ɜ ɫɤɚɥɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 1 ɦ.  
                                                                              
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ:  
                                                                                     
(4.47) 
 
56 
 
                                                                                                                                                        
(4.48) 
ɝɞɟ     α1 – ɭɝɨɥ ɜɯɨɞɚ ɫɬɪɭɢ ɜ ɜɨɞɭ. 
 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɨɜɧɟ 
ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ: 
                                                             
(4.49) 
 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɩɨ ɞɧɭ ɹɦɵ ɪɚɡɦɵɜɚ ɪɚɜɧɚ: 
                                                                                       
(4.50) 
 
4.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
4.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
ɤɨɧɫɬɪɭɢɪɭɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ 
ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ, ɬ.ɤ. ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 
ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. ɉɨ ɷɬɢɦ ɩɪɢɱɢɧɚɦ ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ 
ɬɚɤɨɣ ɩɥɨɬɢɧɵ - ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ ɫ ɜɟɪɲɢɧɨɣ ɧɚ ɨɬɦɟɬɤɟ ɇɉɍ. 
Ɂɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ 0,67 ÷ 0,7. 
ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ          . 
 
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
 
                                                                                           
(4.51) 
ɝɞɟ                             
      =      - ɚ = 95 - 2 = 93 ɦ.          
(4.52) 
ɝɞɟ     ɚ  – ɩɨɥɟɡɧɚɹ ɜɵɟɦɤɚ, ɪɚɜɧɚɹ 2 – 3 ɦ. 
 
ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɪɚɜɧɭɸ B = 54 ɦ. 
57 
 
 
4.3.2 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
ɒɜɵ ɭɫɬɪɚɢɜɚɸɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɩɪɢ 
ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɨɫɚɞɤɟ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ 
ɫɟɱɟɧɢɸ ɛɥɨɤɨɜ ɩɥɨɬɢɧɵ. ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɪɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ 
ɦɟɠɫɟɤɰɢɨɧɧɵɦɢ ɢ ɦɟɠɫɬɨɥɛɱɚɬɵɦɢ ɲɜɚɦɢ. Ɇɟɠɫɟɤɰɢɨɧɧɵɟ ɲɜɵ 
ɭɫɬɪɚɢɜɚɸɬɫɹ ɩɨ ɫɟɪɟɞɢɧɟ ɛɵɤɚ. 
 
ɒɢɪɢɧɚ ɫɟɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 
 
 b +    = 10 + 3,5 = 13,5 ɦ.         
(4.53) 
 
ɒɢɪɢɧɚ ɫɬɨɥɛɚ: 
 
B : 3 = 54 : 3 = 18 ɦ         
(4.54) 
 
ɋɬɨɥɛɱɚɬɚɹ ɪɚɡɪɟɡɤɚ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ: 
- ɜɵɫɨɤɢɟ ɬɟɦɩɵ ɛɟɬɨɧɢɪɨɜɚɧɢɹ; 
- ɛɨɥɶɲɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɛɟɬɨɧɧɨɝɨ ɦɚɫɫɢɜɚ; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɜɪɟɦɟɧɧɨɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɨɪɭɠɟɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 
ɱɬɨ ɫɧɢɡɢɬ ɫɪɨɤɢ ɟɝɨ ɨɤɭɩɚɟɦɨɫɬɢ. 
Ɇɟɠɫɟɤɰɢɨɧɧɵɟ ɢ ɦɟɠɫɬɨɥɛɱɚɬɵɟ ɲɜɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɩɥɨɬɢɧɵ ɰɟɦɟɧɬɢɪɭɸɬɫɹ. 
 
4.3.3 Ȼɵɤɢ 
 
Ȼɵɤɢ ɪɚɡɛɢɜɚɸɬ ɜɟɫɶ ɜɨɞɨɫɥɢɜɧɨɣ ɮɪɨɧɬ ɧɚ ɨɬɞɟɥɶɧɵɟ ɨɬɜɟɪɫɬɢɹ. Ɉɧɢ 
ɫɥɭɠɚɬ ɨɩɨɪɚɦɢ ɞɥɹ ɩɥɨɫɤɢɯ ɡɚɬɜɨɪɨɜ, ɩɟɪɟɤɪɵɜɚɸɳɢɯ ɨɬɜɟɪɫɬɢɹ ɩɥɨɬɢɧɵ ɢ ɧɚ 
ɧɢɯ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɫɬɚɰɢɨɧɚɪɧɵɟ ɩɨɞɴɟɦɧɵɟ ɦɟɯɚɧɢɡɦɵ ɡɚɬɜɨɪɨɜ. Ȼɵɤɢ 
ɜɵɩɨɥɧɹɟɦ ɪɚɡɪɟɡɧɵɦɢ. ɒɢɪɢɧɚ ɛɵɤɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 3,5 ɦ. ɋ ɜɟɪɯɨɜɨɣ 
ɝɪɚɧɢ ɛɵɤ ɢɦɟɟɬ ɨɤɪɭɝɥɟɧɧɭɸ ɮɨɪɦɭ. 
Ɂɚɬɜɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɧɟɫɭɳɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, 
ɩɨɤɪɵɬɭɸ ɫ ɜɟɪɯɨɜɨɣ ɫɬɨɪɨɧɵ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɣ ɨɛɲɢɜɤɨɣ, ɜɵɩɨɥɧɟɧɧɨɣ ɢɡ 
ɥɢɫɬɨɜ ɫɬɚɥɢ. ɇɟɫɭɳɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɚɥɨɱɧɭɸ ɤɥɟɬɤɭ, 
ɫɨɫɬɨɹɳɭɸ ɢɡ ɪɢɝɟɥɟɣ ɢ ɫɬɨɟɤ. 
 
4.3.4 ɍɫɬɨɢ 
 
ɍɫɬɨɢ ɩɥɨɬɢɧ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɜɨɞɨɫɥɢɜɧɨɣ 
ɱɚɫɬɢ ɫɨɨɪɭɠɟɧɢɣ ɢ ɛɟɪɟɝɨɜ ɨɬ ɪɚɡɦɵɜɚ ɜɨɞɨɣ; ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ 
58 
 
ɫɨɨɪɭɠɟɧɢɹ ɫɯɨɞɚ ɜɨɞɵ ɫ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɜ ɧɢɠɧɢɣ ɛɶɟɮ; ɬɚɤɠɟ ɫɥɭɠɚɬ 
ɨɩɨɪɚɦɢ ɞɥɹ ɡɚɬɜɨɪɨɜ.  
Ɋɚɡɞɟɥɶɧɵɟ ɭɫɬɨɢ ɨɬɞɟɥɹɸɬ ɜɨɞɨɫɥɢɜɧɭɸ ɨɬ ɝɥɭɯɨɣ ɩɥɨɬɢɧɵ ɢɥɢ ɡɞɚɧɢɹ 
Ƚɗɋ. Ɋɚɡɞɟɥɶɧɵɟ ɭɫɬɨɢ ɫɨɫɬɨɹɬ ɢɡ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ: ɩɪɨɞɨɥɶɧɨɣ 
ɩɨɞɩɨɪɧɨɣ ɫɬɟɧɤɢ, ɢɝɪɚɸɳɢɟ ɪɨɥɶ ɛɟɪɟɝɨɜɨɝɨ ɛɵɤɚ ɢ ɧɢɡɨɜɨɣ ɫɨɩɪɹɝɚɸɳɟɣ 
ɫɬɟɧɤɢ. 
 
4.3.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɞɪɟɧɚɠ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ 
(ɞɪɟɧ), ɢɦɟɸɳɢɯ ɜɵɯɨɞ ɜ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɞɥɹ ɫɩɭɫɤɚ ɫɨɛɪɚɧɧɨɣ ɜɨɞɵ. 
Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ 20 ɫɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɨɫɹɦɢ ɞɪɟɧ 2 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ, ɚ ɬɚɤɠɟ ɞɨ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɧɟ ɦɟɧɟɟ 2 ɦ. 
 
4.3.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɝɚɥɟɪɟɢ. ɉɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɪɢɧɹɥɢ 2 ɫɦɨɬɪɨɜɵɯ ɝɚɥɟɪɟɢ ɧɚ ɨɬɦɟɬɤɚɯ                     
ɚ ɬɚɤ ɠɟ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɢ ɧɚ ɨɬɦɟɬɤɟ  95,0 ɦ; 
 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɵɯ 
ɝɚɥɟɪɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
į ≥     n
crJ
,         
(4.55) 
ɝɞɟ 
,crJ - ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ (ɞɥɹ ɦɚɫɫɢɜɧɵɯ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ 
ɩɪɢɧɢɦɚɟɦ 25); 
            - ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɧɚɞ ɩɨɥɨɦ ɝɚɥɟɪɟɢ. 
 
Ƚɚɥɟɪɟɹ ɧɚ        ɦ =                      = 2,6 ɦ. 
 
Ƚɚɥɟɪɟɹ ɧɚ        ɦ =                      = 1,35 ɦ, ɩɪɢɧɢɦɚɟɦ 2 ɦ. 
 
4.4 ɇɚɡɧɚɱɟɧɢɟ ɪɚɡɦɟɪɨɜ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɥɨɬɢɧɵ 
 
4.4.1 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 
 
59 
 
Ȼɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɨɫɧɨɜɧɵɟ 
ɷɥɟɦɟɧɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ: ɞɪɟɧɚɠɢ, ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɡɚɜɟɫɵ ɢ 
ɩɨɧɭɪɵ. ɉɨɧɭɪɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɟɞɤɨ. 
 
4.4.2 ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ 
 
Ɍɨɥɳɢɧɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɨɩɪɟɞɟɥɹɟɬɫɹ: 
                                                                                                                 (4.56) 
ɝɞɟ    зH - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ;  
   п - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ [4];  
  m,crJ - ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ [6]: ɜ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ - 15. 
                                  ,                                         
(4.57) 
                                                                 (4.58) 
                    – ɦɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɫɚɧɢɬɚɪɧɨɦ ɩɨɩɭɫɤɟ ɪɚɫɯɨɞɚ,      = 226   /ɫ. 
                                        
              
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
                                                                                (4.59)                                 . 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
                                                                                   (4.60) 
  
ɐɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ ɩɪɢɧɢɦɚɟɦ ɞɜɭɪɹɞɧɨɣ. ɒɚɝ ɫɤɜɚɠɢɧ ɜ ɪɹɞɭ 
ɫɨɫɬɚɜɥɹɟɬ 3 ɦ. 
 
4.4.3 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ 
 
ȼ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɞɪɟɧɚɠ ɜɵɩɨɥɧɹɸɬ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ 
ɞɢɚɦɟɬɪɨɦ 300 ɦɦ ɫ ɲɚɝɨɦ 3 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: 
 
60 
 
                                                                                             (4.61) ɝɞɟ        - ɲɚɝ ɫɤɜɚɠɢɧ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɜ ɪɹɞɭ, ɩɪɢɧɢɦɚɟɬɫɹ 3 ɦ. 
 
Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧ ɪɚɜɧɚ: 
                                                                                    (4.62) 
 
4.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
4.5.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɣ ɢ ɡɚɬɜɨɪɨɜ 
 
ȼɟɫ 1 ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
                                                                                                 
(4.63) 
      
ɝɞɟ        ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ,        ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ,          ɬɨɥɳɢɧɚ ɛɵɤɚ,        – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ ɩɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 
AutoCAD. ɋɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2.    =2264   ,                                                    
 
61 
 
 Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ ɤ ɪɚɫɱɟɬɭ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɥɨɬɢɧɵ ɢ ɟɝɨ ɩɥɟɱɚ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ. 
 
ȼɟɫ ɛɵɤɚ ɢ ɟɝɨ ɰɟɧɬɪ ɬɹɠɟɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ: 
                                                                                                  
(4.64) 
   =2845   ,                                                    
 
ɋɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. 
62 
 
 
Ɋɢɫɭɧɨɤ 4.3 – ɋɯɟɦɚ ɤ ɪɚɫɱɟɬɭ ɜɟɫɚ ɛɵɤɚ ɢ ɟɝɨ ɩɥɟɱɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ 
ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ. 
 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ. Ȼɟɪɟɡɢɧɫɤɨɝɨ [13]. 
                                               ,         
(4.65)                            
                   = (172 – 158 + 0,5)   10 = 145                 
(4.66) 
 
ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ:    19 ɦ. 
 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɧɚ ɨɞɢɧ ɩɨɝɨɧɧɵɣ ɦɟɬɪ: 
   =        =             = 69,8              
(4.67) 
 
63 
 
 
 
4.5.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɋɢɥɭ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ ɝɢɞɪɚɜɥɢɤɢ. 
ɗɩɸɪɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢɦɟɟɬ ɮɨɪɦɭ ɪɚɜɧɨɛɟɞɪɟɧɧɨɝɨ 
ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ. 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
                                                                                             
(4.68) 
ɝɞɟ                              
 
ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ: ɇ / 3 = 77/3 = 25,7 ɦ. 
 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
                                                                                               
(4.69) 
ɝɞɟ                               
 
ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ:    = 79/3 = 26,3 ɦ. 
 
- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
                                                                                                
(4.70) 
ɝɞɟ                                     
 
ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ:   /3 =0,93 ɦ. 
 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
                                                                                              
(4.71) 
ɝɞɟ                                      
64 
 
 
ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ:      /3 = 5,2 ɦ. 
 
 
 
 
4.5.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ 
ɞɚɜɥɟɧɢɹ ɞɥɹ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. ɗɩɸɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.4. 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
                                                                           
(4.72) 
 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
                                                                              
(4.73) 
 
4.5.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
 Ɋɢɫɭɧɨɤ 4.4 – ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
 
 
ɇɚɩɨɪɵ ɧɚ ɡɚɜɟɫɟ ɇas ɢ ɞɪɟɧɚɠɟ Hdr ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɪɚɜɧɵ [4]: 
 
                                                                                                            
(4.74) 
65 
 
 
                                                                                                            
(4.75) 
ɝɞɟ                     –  ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ,  
                          – ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
 
 
 
 
 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ:                                                              ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.5. 
 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ:                                                            ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.6. 
 Ɋɢɫɭɧɨɤ 4.5 – ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
                                                                                
(4.76) 
ɝɞɟ                                                    . 
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ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ:    9,62 ɦ. 
 Ɋɢɫɭɧɨɤ 4.6 – ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɨɫɨɛɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
                                                                                  
(4.77) 
ɝɞɟ                                                    . 
 
ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ:    6,74 ɦ. 
 
4.5.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɝɪɚɜɢɣɧɨ-ɩɟɫɱɚɧɵɯ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
                                                              
(4.78) 
ɝɞɟ        - ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ,           – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ,       ;       = 11 ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ.  
  
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ.: 
                                                                             
(4.79)                           
 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ     
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Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
ɨɩɪɟɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 
ȼ ɬɨɱɤɟ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɛɨɤɨɜɨɟ 
ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɜɚɠɞɵ: ɫɱɢɬɚɹ ɷɬɭ ɬɨɱɤɭ ɩɪɢɧɚɞɥɟɠɚɳɟɣ ɫɥɨɸ 
ɧɚɧɨɫɨɜ    ɢ ɜɟɪɯɧɟɦɭ ɫɥɨɸ ɝɪɭɧɬɚ     : 
                                                                                                                                                                                    
(4.80) 
 
ɝɞɟ        – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ,        . 
  
 ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ    , ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɜɟɫ 
ɧɚɧɨɫɨɜ ɢ ɜɟɫ ɝɪɭɧɬɚ, ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
                                                                                                                                                                        
(4.81) 
  
ɝɞɟ        – ɬɨɥɳɢɧɚ ɧɢɠɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ,         
       – ɭɞɟɥɶɧɵɣ ɜɟɫ ɞɨɥɢɪɢɬɚ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ: 
 
                                                            
(4.82)  
 
ɝɞɟ           - ɭɞɟɥɶɧɵɣ ɜɟɫ ɞɨɥɢɪɢɬɚ ɜ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ,               ;     - ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ,          
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ ɞɥɢɧɵ: 
                                                                                   
(4.83)                                        
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ       
 
ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɧɚ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
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(4.84) 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ ɞɥɢɧɵ : 
                                                                               
(4.85)                             
 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ       
 
4.5.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ: 
                                                                                                                        
(4.86)                                           
 
ɉɥɟɱɨ ɫɢɥɵ      ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 
ɩɪɢ ɇɉɍ: 
                                                                                       
(4.87) 
 
ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ: 79,4 ɦ. 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ: 
                                                                                                                          
(4.88)                                          
69 
 
 
ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ: 
 
ɩɪɢ Ɏɉɍ: 
                                                                                       
(4.89) 
 
ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ: 81,3 ɦ. 
 
 
 
 
 
4.6 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). Ⱦɥɹ 
ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. ɇɚɝɪɭɡɤɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
 
Ɍɚɛɥɢɰɚ 4.2 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ.  
№     Ɉɛɨɡɧɚɱɟɧɢɟ 
ɫɢɥɵ 
   ɇɚɩɪɚɜɥɟɧ
ɢɟ 
ɫɢɥ
ɵ
ɉɪɢ ɇɉɍ ɉɪɢ Ɏɉɍ 
ɋɢɥɚ, 
ɤɇ 
ɉɥɟɱɨ
, 
ɦ 
Ɇɨɦɟɧɬ,      ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, 
ɦ 
Ɇɨɦɟɧɬ,      
1 2 3 4 5 6 7 8 9 10 
1    1  29081,7 25,7 747400,8 30612,1 26,3 805098,4 
2    1  38,2 0,9 -35,5 1196,7 5,2 -6223,1 
3    0,95  17365,9 17,6 -291017,4 117365,9 17,6 -291017,4 
4     0,95  39484,2 9,0 -337589,6 39484,2 9,0 -337589,6 
5      1   1478,0 0 0 8274,5 0 0 
6    1   7445,8 9,6 71628,5 6366,7 6,7 42911,5 
7    1,2  27,0 1,0 27,0 27,0 1,0 27,0 
8     1,2  37,7 2,1 79,2 37,7 2,1 79,2 
9     0,8  135,2 1,5 202,8 135,2 1,5 202,8 
10       1  89,1 79,4 7071,9 11,1 81,3 900,2 
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11    1  69,8 19,0 -1325,9 69,8 19,0 -1325,9 
∑N ∑   47996,1 42278,6 
∑Ɇ 196441,8 213063,1 
 
ȼ ɪɚɫɱɟɬɚɯ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɹɬɵ ɫɨ ɡɧɚɤɨɦ “ “, ɚ 
ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ “ “. Ⱦɥɹ ɦɨɦɟɧɬɨɜ “ “ ɩɨ ɱɚɫɨɜɨɣ, “ “ ɩɪɨɬɢɜ. 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ: 
 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 
 
ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 
 
 
ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
                                                                                
(4.90)                                                           
       N – ɧɨɪɦɚɥɶɧɚɹ ɫɢɥɚ, ɪɚɜɧɚɹ ɫɭɦɦɟ ɩɪɨɟɤɰɢɣ ɧɚ ɧɨɪɦɚɥɶ ɤ ɪɚɫɱɟɬɧɨɦɭ 
ɫɟɱɟɧɢɸ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
                                                      (4.91) 
      um                                                     
      
u
dH =                       ɦ.  – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ 
ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. 
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
                                                                       
(4.92) 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
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(4.93) 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
                                                                                    
(4.94) 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɥɨɳɚɞɤɚɯ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
                                                                                                                                                                                                                                             
(4.95) 
ɝɞɟ     į -  ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɩɨɞɨɲɜɵ ɢ ɝɨɪɢɡɨɧɬɚɥɶɸ; 
          α –  ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɢ ɜɟɪɬɢɤɚɥɶɸ. 
 
ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
                                                                                
(4.96) 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
                                                   
                                                                                                                             
(4.97) 
ɝɞɟ        tm , - ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; 
                              =           2,79 – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
                                                                 
(4.98) 
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Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
                                                   
                                                                                                                         
(4.99) 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
                                                                                 
(4.100) 
 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 
 
ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
                                                     
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
                                                             
ɝɞɟ             Ɏɉɍ -  ɩɨɞ = 172 - 93 = 79 ɦ.- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
                                         
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
                                                             
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
                            
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɥɨɳɚɞɤɚɯ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
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ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
                                                      
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
                                                   
              
 
ɝɞɟ              -  ɞɧɚ = 108,62 -  95 = 15,62 ɦ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
                                                
 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
                                                               
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
                                
 
Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɝɥɚɜɧɵɟ ɢ ɤɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 4.3. 
 
Ɍɚɛɥɢɰɚ 4.3 – Ƚɥɚɜɧɵɟ ɢ ɤɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ  
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ                        
74 
 
                        0                                                                 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ                                                  0                                                                   
 
4.7 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
 
ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
                                                                                                       
(4.101) 
 
ɝɞɟ              – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ; 
               ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (      – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ); 
              – ɦɚɤɫɢɦɚɥɶɧɨɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ; 
            – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ; 
             – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ (    = 0,9 – ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ; 1 – ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɟ). 
 
ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
                             
               
 
ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
75 
 
                          
              
 
ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
                           
              
ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
                                   
 
ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
Ɍɚɤ ɤɚɤ                            
 
Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɦɨɠɧɨ ɩɪɨɜɟɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɞɜɭɯ ɭɫɥɨɜɢɣ: 
                                                                                                         
(4.102) 
 
Ɍɨɝɞɚ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
  468,5  , ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
                               
ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
                                                                                                        
(4.103) 
 
ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
                       
                                   
 
ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 
76 
 
                      
                                   
ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɩɥɨɬɢɧɚ ɭɞɨɜɥɟɬɜɨɪɹɟɦ ɜɫɟɯ ɭɫɥɨɜɢɹɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɥɨɬɢɧɚ 
ɨɬɜɟɱɚɟɬ ɤɪɢɬɟɪɢɹɦ ɩɪɨɱɧɨɫɬɢ. 
 
4.8 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɥɨɬɢɧɵ ɩɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ, 
ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ ɟɫɥɢ ɫɨɛɥɸɞɚɟɬɫɹ ɫɥɟɞɭɸɳɟɟ ɭɫɥɨɜɢɟ: 
 
 
                                                                                                                      
(4.104) 
 
ɝɞɟ       ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ;        ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ;         ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ. 
                                           0,95; 
           ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɫɢɥɵ, 
ɫɨɩɪɨɬɢɜɥɹɸɳɟɣɫɹ ɫɞɜɢɝɭ); 
            ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ; 
                                                                     
(4.105) 
 
ɝɞɟ       ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɩɨ ɧɚɝɪɭɡɤɟ, ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɩɪɢɧɢɦɚɟɬɫɹ         ; 
           ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 
1 ɩ.ɦ                 ; 
                   - ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ; 
          – ɭɝɨɥ ɬɪɟɧɢɹ ɝɪɭɧɬɚ ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ.     ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ. 
 
                                                                                                        
(4.106) 
  
 
ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
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ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
                                                                   
                                                   
                                 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5 ɗɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɯɟɦɚ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ 
 
Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ ɛɨɥɟɟ 40 ɦ ɢ ɩɥɨɬɢɧɚ ɩɨ ɝɪɟɛɧɸ ɲɢɪɢɧɨɣ 488 ɦ, 
ɬɨ ɩɪɢɧɢɦɚɟɦ ɩɪɢɩɥɨɬɢɧɭɸ ɤɨɦɩɨɧɨɜɤɭ. 
ɉɪɢ ɩɪɢɩɥɨɬɢɧɨɣ ɤɨɦɩɨɧɨɜɤɟ ɩɥɨɬɢɧɚ ɪɚɫɩɨɥɚɝɚɸɬ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɪɭɫɥɟ 
ɪɟɤɢ, ɚ ɡɞɚɧɢɟ Ƚɗɋ ɡɚ ɧɟɣ. 
ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɦ ɦɟɬɨɞɨɦ 
ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɹ ɪɭɫɥɚ. Ɋɚɫɱɟɬ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɪɭɫɥɚ ɛɭɞɟɦ ɜɵɩɨɥɧɹɬɶ ɜ 
ɞɜɚ ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɜɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ, ɚ ɧɚ ɜɬɨɪɨɦ – ɱɟɪɟɡ ɧɟɞɨɫɬɪɨɟɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ. 
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ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɝɢɞɪɨɭɡɥɚ ɪɚɡɛɢɜɚɟɦ ɧɚ 5 ɷɬɚɩɨɜ: 
1 ɷɬɚɩ– ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ; 
2 ɷɬɚɩ – ɜɨɡɜɟɞɟɧɢɟ ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ ɢ ɡɞɚɧɢɹ Ƚɗɋ; 
3 ɷɬɚɩ – ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɬɦɟɬɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɚɱɚɥɚ 
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
4 ɷɬɚɩ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɨɤ ɩɭɫɤɚ ɩɟɪɜɵɯ ɚɝɪɟɝɚɬɨɜ; 
5 ɷɬɚɩ – ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ 
ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɨɨɱɟɪɟɞɧɵɦ ɩɭɫɤɨɦ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ. 
 
5.1 ɉɟɪɜɵɣ ɷɬɚɩ 
 
ɋɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɧɚɱɢɧɚɬɶ ɫɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɪɟɤɢ – ɜɨɞɨɫɥɢɜɧɨɣ ɢ ɝɥɭɯɨɣ 
ɱɚɫɬɟɣ ɩɥɨɬɢɧɵ, ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɥɟɜɨɦɭ ɛɟɪɟɝɭ. 
ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ ɷɬɨɦ ɷɬɚɩɟ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 
ɫɬɟɫɧɟɧɧɨɦɭ ɪɭɫɥɭ ɪɟɤɢ ɫɨ ɫɬɨɪɨɧɵ ɩɪɚɜɨɝɨ ɛɟɪɟɝɚ. 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ 
ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɪɟɤɢ, ɬɪɟɛɭɟɬɫɹ ɜɨɡɜɟɫɬɢ ɩɟɪɟɦɵɱɤɢ, ɨɛɪɚɡɭɸɳɢɟ 
ɤɨɬɥɨɜɚɧ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ (ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ).  
ɑɚɫɬɶ ɪɭɫɥɚ, ɩɟɪɟɤɪɵɬɚɹ ɩɟɪɟɦɵɱɤɚɦɢ, ɫɨɫɬɚɜɥɹɟɬ 50 % ɲɢɪɢɧɵ ɪɭɫɥɚ ɜ 
ɫɬɜɨɪɟ. 
Ɉɫɧɨɜɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 1 ɷɬɚɩɚ: 
 ɜɨɡɜɟɞɟɧɢɟ ɜɟɪɯɨɜɨɣ, ɩɪɨɞɨɥɶɧɨɣ ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ (ɤɨɬɥɨɜɚɧ 
ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ); 
 ɨɬɤɚɱɤɚ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ; 
 ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɬɟɥɚ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɞɨ ɨɬɦ. 110 ɦ ɫ 
ɨɪɝɚɧɢɡɚɰɢɟɣ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɟɤɰɢɹɯ № 17÷21; 
 ɜɪɟɡɤɚ ɜ ɫɤɚɥɭ ɩɪɚɜɨɝɨ ɛɟɪɟɝɚ; 
 ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɝɥɭɯɢɯ ɫɟɤɰɢɣ; 
 ɭɫɬɪɨɣɫɬɜɨ ɝɥɭɛɨɤɨɣ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ; 
 ɛɭɪɟɧɢɟ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ; 
 ɦɨɧɬɚɠ ɡɚɬɜɨɪɨɜ ɞɥɹ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɧɚ ɷɬɨɦ 
ɷɬɚɩɟ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 
 
5.1.1 Ɋɚɫɱɟɬ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɫ ɭɱɟɬɨɦ ɩɪɨɩɭɫɤɚ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ 
 
ɐɟɥɶ ɪɚɫɱɟɬɚ – ɨɛɟɫɩɟɱɢɬɶ ɛɟɡɨɩɚɫɧɵɣ ɩɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɢ 
ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ. ɉɟɪɟɦɵɱɤɢ 
ɨɬɧɨɫɹɬɫɹ ɤ ɜɪɟɦɟɧɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ IV ɤɥɚɫɫɚ ɤɚɩɢɬɚɥɶɧɨɫɬɢ. ȿɠɟɝɨɞɧɭɸ 
ɪɚɫɱɟɬɧɭɸ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ 
ɩɪɢ ɫɪɨɤɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɟɪɟɦɵɱɟɤ ɞɨ 3-ɯ ɥɟɬ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ – 10%. 
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Ɋɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ 10% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ  ɫɬɪ       ɦ ɫ , ɩɪɢ ɷɬɨɦ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɪɟɤɟ ɪɚɜɧɚ 1,4 ɦ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɟɣ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɟɤ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ 
ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ.  
ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɟɫɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ ɩɨ ɜɵɫɨɬɟ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɢ ɝɪɟɛɧɟɣ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɟɤ 
ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɚɦ: 
ɞɥɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
  ɜɩ    ɧɛ                                                                  
(5.1) 
                                        
ɞɥɹ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ: 
  ɩɩ    ɧɛ                                                                           
(5.2) 
ɝɞɟ      ɧɛ– ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ  ɫɬɪ; 
            - ɡɧɚɱɟɧɢɟ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ;   – 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1 ɦ. 
Ɂɧɚɱɟɧɢɟ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ ɦɨɠɧɨ 
ɜɵɱɢɫɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
                                                                                                  
(5.3) 
 
ɝɞɟ       – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ, ɞɥɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɵɯ ɩɟɪɟɦɵɱɟɤ   = 0,8 – 
0,85, ɩɪɢɧɢɦɚɟɦ   ɪɚɜɧɵɦ 0,85; 
          V0 – ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ; 
          Vc – ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ ɢ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɭɠɟɧɧɨɦ ɪɭɫɥɟ. 
 
 
 
Ȼɵɬɨɜɭɸ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
     ɫɬɪ                   ,         
(5.4) 
ɝɞɟ       - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɭɫɥɚ ɪɟɤɢ ɞɨ ɫɬɟɫɧɟɧɢɹ ɩɪɢ  ɫɬɪ . 
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    ɫɬɪ                                                                                              
(5.5) 
ɝɞɟ   - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɭɠɟɧɧɨɣ ɱɚɫɬɢ ɪɭɫɥɚ ɩɪɢ  ɫɬɪ(ɩɪɢɧɢɦɚɟɦ 50% ɨɬ  ); 
 
ɋɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ Vɫ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɞɨɩɭɫɬɢɦɨɣ ɫɤɨɪɨɫɬɢ ɬɟɱɟɧɢɹ ɜ ɪɟɤɟ ɩɨ ɭɫɥɨɜɢɹɦ ɫɭɞɨɯɨɞɫɬɜɚ (3ɦ/ɫ) ɢ ɧɟ ɦɨɠɟɬ ɛɵɬɶ 
ɛɨɥɶɲɟ ɪɚɡɦɵɜɚɸɳɟɣ ɫɤɨɪɨɫɬɢ ɞɥɹ ɝɪɭɧɬɨɜ ɥɨɠɚ ɪɟɤɢ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ 
ɫɩɪɚɜɨɱɧɢɤɟ ɝɢɞɪɚɜɥɢɤɢ. ɉɪɢ ɛɨɥɶɲɨɣ ɜɟɥɢɱɢɧɟ ɟɟ ɩɪɨɢɡɜɨɞɹɬ ɩɪɨɜɟɪɤɭ 
ɫɬɟɫɧɟɧɧɨɝɨ ɪɭɫɥɚ ɪɟɤɢ ɧɚ ɪɚɡɦɵɜ. 
 
5.1.2 Ɍɢɩ ɢ ɤɨɧɫɬɪɭɤɰɢɸ ɩɟɪɟɦɵɱɟɤ 
 
ɉɪɢɧɢɦɚɟɦ ɬɢɩ ɩɟɪɟɦɵɱɟɤ ɤɚɦɟɧɧɨ-ɡɟɦɥɹɧɵɟ. Ɍɢɩɨɜɨɣ ɩɪɨɮɢɥɶ 
ɡɟɦɥɹɧɵɯ ɩɟɪɟɦɵɱɟɤ – ɬɪɚɩɟɰɟɢɞɚɥɶɧɵɣ. 
Ɇɢɧɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ ɩɨ ɝɪɟɛɧɸ – 4 ɦ, ɧɨ ɥɭɱɲɟ 7 ɦ ɞɥɹ ɭɞɨɛɫɬɜɚ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 
Ɉɬɤɨɫɵ ɧɚɡɧɚɱɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɝɥɚ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɬɤɨɫɚ 
ɨɬɫɵɩɚɟɦɵɯ ɝɪɭɧɬɨɜ ɢ ɦɟɬɨɞɚ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɹ. Ɉɛɵɱɧɨ ɩɪɢɧɢɦɚɸɬ: 
- ɜɟɪɯɨɜɨɣ ɨɬɤɨɫ 1:2  
- ɧɢɡɨɜɨɣ ɨɬɤɨɫ 1:1 
ɋɯɟɦɵ ɩɟɪɟɦɵɱɟɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 5.1 – 5.2. 
 
 Ɋɢɫɭɧɨɤ 5.1 – ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ. 
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 Ɋɢɫɭɧɨɤ 5.2 – ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɟɪɟɦɵɱɟɤ – ωɩɩ, ωɜɩ Ɉɩɪɟɞɟɥɹɟɦ ɫɭɦɦɚɪɧɵɣ ɨɛɴёɦ ɜɟɪɯɨɜɨɣ ɢ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ 
ɨɱɟɪɟɞɢ: 
                                                                                     
(5.6) 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
  ɧɩ    ɧɛ                   ɦ                                                         
(5.7) 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴёɦ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɪɚɜɟɧ: 
                                                                                            
(5.8) 
 
ɇɚɡɧɚɱɚɟɦ ɜɪɟɦɹ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɩɟɪɟɦɵɱɟɤ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɜɫɟɯ ɩɟɪɟɦɵɱɟɤ: 
                                                                                                        
(5.9) 
ɝɞɟ    ΣVɩɟɪ – ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɜɫɟɯ ɩɟɪɟɦɵɱɟɤ, Jɩɟɪ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɝɪɭɧɬɨɜɨɣ ɩɟɪɟɦɵɱɤɢ, ɩɪɢɧɢɦɚɟɦ 400 ɦ3/ɫɭɬ.(ɨɬɫɵɩɤɚ ɩɪɢɡɦ, 
ɭɩɥɨɬɧɟɧɢɟ, ɤɪɟɩɥɟɧɢɟ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ). 
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5.1.3 Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 1-ɣ ɨɱɟɪɟɞɢ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɫɪɨɤ ɧɚɱɚɥɚ ɪɚɛɨɬ. Ɋɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɜ ɩɥɚɧɟ 154,8 ɯ 160 ɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɤɨɬɥɨɜɚɧɚ ɩɨ ɩɪɨɝɪɚɦɦɟ AutoCad, 27991 ɦ2. Ɉɩɪɟɞɟɥɹɟɦ 
ɝɥɭɛɢɧɭ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ h = 8,6 ɦ. ɩɪɢ ɫɪɟɞɧɟɦ ɪɚɫɯɨɞɟ ɜɨɞɵ ɜ ɪɟɤɟ Q = 2994 
ɦ3/ɫ. 
ɇɚɯɨɞɢɦ ɨɛɴёɦ ɜɨɞɵ, ɤɨɬɨɪɭɸ ɬɪɟɛɭɟɬɫɹ ɨɬɤɚɱɚɬɶ ɢɡ ɤɨɬɥɨɜɚɧɚ, V = 213005 ɦ3. 
Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɜɵɛɢɪɚɟɦ ɤɨɧɫɨɥɶɧɵɟ ɧɚɫɨɫɵ (4Ʉ-25, 
ɢɦɟɸɳɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ W=80 ɦ3/ɱɚɫ ɩɪɢ ɜɵɫɨɬɟ ɩɨɞɴɟɦɚ ɜɨɞɵ ɞɨ 18 ɦ) 
[2, ɬɚɛɥ.15-42] ɜ ɤɨɥɢɱɟɫɬɜɟ 6 ɲɬ. 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɜɪɟɦɹ ɨɬɤɚɱɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 2 – ɯ ɧɚɫɨɫɨɜ. 
 
                                                                                       
(5.10) 
 
Ɉɤɪɭɝɥɹɟɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɪɚɬɧɨ ɫɦɟɧɟ (ɩɨɥɭɫɭɬɤɚɦ). 
 
ɇɚɯɨɞɢɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ               (ɦ/ɫɭɬɤɢ) ɗɬɢ ɧɚɫɨɫɵ ɛɭɞɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ 
ɤɨɬɥɨɜɚɧɚ ɜ ɨɫɭɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. 
 
5.1.4 Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ 
 
Ɉɩɪɟɞɟɥɢɦ ɨɛɴɟɦ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɝɪɭɧɬɚ. Ɋɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɜ ɩɥɚɧɟ 
ɫɨɫɬɚɜɥɹɸɬ 160 ɯ 156, ɝɥɭɛɢɧɚ 3 ɦ. Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɜɵɧɢɦɚɟɦɨɝɨ ɝɪɭɧɬɚ 
74880 ɦ3. 
ɉɪɢɧɢɦɚɟɦ ɨɫɧɨɜɧɵɟ ɦɚɲɢɧɵ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ 
(ɷɤɫɤɚɜɚɬɨɪ ɗɈ-5122Ⱥ, ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ qɤɨɜ =1,6 ɦ3). 
 
ȼɵɱɢɫɥɢɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɷɤɫɤɚɜɚɬɨɪɚ 
 
ɉɷɱ = qɰ·nɰ·kɜ = 1,07·97,3·0,75 = 78,1 ɦ3/ɱ,              
(5.11) 
ɝɞɟ     qɰ = qɤɨɜ ·  kɧ/ kɪ = 1,07;  
          kɧ = 0,9 - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ; 
          kɪ = 1,35 - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɵɯɥɟɧɢɹ ɥɟɝɤɨɝɨ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ; 
          kɜ =0,75 - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɧɭɬɪɢɫɦɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ; 
          qɤɨɜ - ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɟɦɤɨɫɬɶ ɤɨɜɲɚ ɷɤɫɤɚɜɚɬɨɪɚ; 
          nɰ= 3600/tɰ = 97,3 - ɱɢɫɥɨ ɰɢɤɥɨɜ ɜ ɱɚɫ.  ɝɞɟ       - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɷɤɫɤɚɜɚɬɨɪɚ 37 
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Ɉɩɪɟɞɟɥɢɦ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɬɥɨɜɚɧɚ (ɜɵɟɦɤɚ ɦɹɝɤɨɝɨ ɢ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ) 
ɩɨɞ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ: 
 
tɜɵɟɦ =
  ɵ  
ɉɷɱ                                     
(5.12) 
Ⱦɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɜɟɞɭɳɟɣ ɦɚɲɢɧɵ ɢ ɩɟɪɟɜɨɡɤɢ ɝɪɭɧɬɚ ɢɡ 
ɤɨɬɥɨɜɚɧɚ ɩɪɢɦɟɧɹɟɬɫɹ ɚɜɬɨɫɚɦɨɫɜɚɥ Ⱥɋ – 6890VO ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
 
- ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 18,7 ɬɨɧɧ;  
- ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶ ɤɭɡɨɜɚ 31,2 ɦ3. 
 
ɋɤɨɪɨɫɬɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɝɪɭɧɬɚ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɞɨɪɨɝɟ: 
 
- ɝɪɭɠɟɧɵɣ            ; 
          - ɩɨɪɨɠɧɢɣ             . 
 
ɋɨɝɥɚɫɧɨ ɫɬɪɨɣɝɟɧɩɥɚɧɚ ɨɩɪɟɞɟɥɹɟɦ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɜɵɟɦɤɢ ɝɪɭɧɬɚ ɞɨ 
ɦɟɫɬɚ ɪɚɡɝɪɭɡɤɢ, ɩɪɢɦɟɪɧɨ 2 ɤɦ.  
Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɤɨɜɲɟɣ ɝɪɭɧɬɚ ɜ ɟɦɤɨɫɬɢ ɧɢɡɨɜɨɝɨ 
ɚɜɬɨɫɚɦɨɫɜɚɥɚ: 
                                                                                                      
(5.13) 
                                       , ɩɪɢɧɢɦɚɟɦ 5 ɤɨɜɲɟɣ, ɟɫɥɢ ɛɭɞɟɬ 6, ɬɨ ɝɪɭɧɬ ɛɭɞɟɬ ɫɵɩɚɬɶɫɹ ɜɤɪɭɝ ɦɚɲɢɧɵ, ɷɬɨ ɡɚɩɪɟɳɟɧɨ.           
(5.14) 
 
ɝɞɟ        - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ,              - ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɫɚɦɨɫɜɚɥɚ,                   – ɩɥɨɬɧɨɫɬɶ ɝɪɭɧɬɚ,             
 
ȼɪɟɦɹ ɨɞɧɨɝɨ ɰɢɤɥɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɧɬɚ 
 
tɰɚ/ɫ = 
 ɬ ɝɪ   ɬ ɩɨɪ                                       ɱɚɫ = = 21 ɦɢɧ                
(5.15) 
ɝɞɟ     tp - ɜɪɟɦɹ ɪɚɡɝɪɭɡɤɢ; 
           tɡ - ɜɪɟɦɹ ɡɚɝɪɭɡɤɢ. 
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Ɉɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɜɟɞɭɳɟɣ ɦɚɲɢɧɵ 
(ɷɤɫɤɚɜɚɬɨɪɚ) ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧ: 
 
Nɚ/ɫ= 
  ɚ     ɤɨɜ                   ɦɚɲɢɧ          
(5.16) 
 
 
 
5.1.5 Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 
 ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ȼ = 54 ɦ 
 ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ h = 15 ɦ 
 Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L = 57,5 ɦ  
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɨɛɴёɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 
Vɛ.ɪ.= B∙L∙h = 46575 ɦ3.               
(5.17) 
 
Ɂɚɞɚɟɦɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɛɟɬɨɧɢɪɨɜɚɧɢɹ Jɛ.ɪ = 25000 ɦ3/ɦɟɫ, ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɨɝɚ Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t = Vɛ.ɪ. /Jɛ.ɪ = 1,9 ɦɟɫ. ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɟɪɜɨɝɨ ɷɬɚɩɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 5.3 
 
 Ɋɢɫɭɧɨɤ 5.3 – ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɥɨɬɢɧɵ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
 
5.1.6 Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɱɟɪɟɡ 
ɝɪɟɛɟɧɤɭ 
 
     Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɞɥɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɢ 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɱɢɫɥɚ ɜɨɞɨɫɥɢɜɧɵɯ ɩɪɨɥɟɬɨɜ. Ɇɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨɟ ɱɢɫɥɨ 
ɩɪɨɥɟɬɨɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɭɫɥɨɜɢɸ ɧɟɪɚɡɦɵɜɚɟɦɨɫɬɢ ɞɧɚ ɪɟɤɢ ɩɪɢ 
ɫɯɨɞɟ ɩɨɬɨɤɚ ɫ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
85 
 
 
n = Qp /(Vɞɨɩhɪl) = 2826 / (20 x 8,5 x 10) = 1,66.         
(5.18) 
ɝɞɟ    Vɞɨɩ ɩɪɢɧɹɬɚ ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɪɚɜɧɨɣ 20 ɦ/ɫ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɞɥɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɢɡ ɭɫɥɨɜɢɹ ɡɚɤɪɵɬɢɹ ɝɪɟɛɟɧɤɢ ɩɨ 
ɞɜɭɯ- ɢ ɬɪɟɯɫɬɭɩɟɧɱɚɬɨɣ ɫɯɟɦɚɦ 
 
L2 = Qr /[0,5 m(2g)1/2 (H3- 0,5)3/2] = 839 / [0,5ɯ0,32(2ɯ9,81)1/2 (12 - 0,5)3/2] = = 30 ɦ         
(5.19) 
 
L3 =A3L2= 0,717x30 = 21,5 ɦ           
(5.20) 
ɝɞɟ    H3= 12 ɦ - ɜɵɫɨɬɚ ɡɚɬɜɨɪɚ;  
          A3 = 0,717 - ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɯɫɬɭɩɟɧɱɚɬɨɣ ɝɪɟɛɟɧɤɢ 
 
ɇɟɨɛɯɨɞɢɦɨɟ ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɛɭɞɟɬ 
ɩɪɢ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɝɪɟɛɟɧɤɟ n=L2/İb=30/(0,9x10)=3,33; 
 
ɩɪɢ ɬɪɟɯ ɫɬɭɩɟɧɱɚɬɨɣ n=21,5/(0,9x10)=2,39. 
 
Ɉɬɦɟɬɤɭ ɜɪɟɦɟɧɧɵɯ ɩɨɪɨɝɨɜ ɜɨɞɨɫɥɢɜɨɜ ɧɚɯɨɞɢɦ ɢɡ ɭɫɥɨɜɢɹ ɩɟɪɟɤɪɵɬɢɹ 
ɪɭɫɥɚ ɪɟɤɢ.  
Ⱦɥɹ ɩɪɢɧɹɬɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɟɪɟɤɪɵɬɢɹ Qɪɩ = 218 ɦ3/ɫ ɩɪɢ ɧɟɪɚɡɦɵɜɚɟɦɨɦ ɪɭɫɥɟ ɩɪɢɧɢɦɚɟɦ ɤɨɧɟɱɧɵɣ ɩɟɪɟɩɚɞ ɧɚ ɛɚɧɤɟɬɟ Zɦɚɤɫ = 1,0 ɦ ɢ ɨɩɪɟɞɟɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ hɤɪ ɝɥɭɛɢɧɭ ɧɚɞ ɩɨɪɨɝɨɦ ɝɪɟɛɟɧɤɢ: 
 
hɤɪ = (aq2/g)1/3 = [1,1ɯ[218/ (4ɯ10)]2 / 9,8]1/3 = 1,49 ɦ.               
(5.21) 
 
ɇɚɩɨɪ H ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɟɝɨ ɪɚɛɨɬɟ ɜ ɧɟɩɨɞɬɨɩɥɟɧɧɨɦ ɪɟɠɢɦɟ ɛɭɞɟɬ: 
 
ɇ= {Qɪɩ / [mİnb (2g)1/2]}2/3 = {218 / [0,32x0,9x4x10 (2x9,8l)1/2]}2/3 = 
= 2,6 ɦ.          
(5.22) 
 
ɉɪɨɜɟɪɹɟɦ ɪɚɫɱɟɬ ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ. Ɍɚɤ ɤɚɤ H = 2,6 > Zɦɚɤɫ + hɤɪ = 
1,0 + 1,49 = 2,49, ɬɨ ɜɨɞɨɫɥɢɜ ɩɨɞɬɨɩɥɟɧ. ɉɨɷɬɨɦɭ ɫɧɚɱɚɥɚ ɧɚɯɨɞɢɦ ɝɥɭɛɢɧɭ 
ɜɨɞɵ hɩ ɧɚɞ ɩɨɪɨɝɨɦ ɜɨɞɨɫɥɢɜɚ: 
 
hɩ = Qɪɩ / [ İnb (2gZɦɚɤɫ)1/2] = 218 / [0,9x0,9x4x10(2x9,81x1,0)1/2] = = 1,5 ɦ,          
(5.23) 
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Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɩɨɪɨɝɚ ɝɪɟɛɟɧɤɢ: 
 
ɉȽ = 107,3 - 1,5 = 105,8 ɦ. ɉɪɢɧɢɦɚɟɦ ɉȽ = 105 ɦ. 
 
Ⱦɥɹ ɧɚɡɧɚɱɟɧɢɹ ɨɬɦɟɬɨɤ ɝɪɟɛɧɹ ɩɟɪɟɦɵɱɟɤ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɨɩɪɟɞɟɥɹɟɦ 
ɨɬɦɟɬɤɭ ȼȻ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ ɩɥɨɬɢɧɭ ɪɚɫɱɟɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 
Qɪɫ= 2826 ɦ3/ɫ: 
 
hɤɪ=[1,1ɯ[2826(4ɯ10)]2/9,81]1/3 = 2,13 ɦ ɢ hɩ = ɍɇȻ - ɉȽ = 107,3 -105 = 2,3 ɦ.  
 
Ɍɚɤ ɤɚɤ hɩ < hɤɪ , ɬɨ ɜɨɞɨɫɥɢɜ ɛɭɞɟɬ ɧɟ ɩɨɞɬɨɩɥɟɧ ɢ ɫɥɟɞɨɜɚɬɟɥɶɧɨ: 
 
H= [Qp /(mİnb(2g)1/2]}2/3 = {2826 / [0,3ɯ0,9ɯ4ɯ10(2ɯ9,81)1/2]}2/3 = 15,2 ɦ 
(5.24) 
 
ɍȼȻ = ɉȽ + H= 105,8 + 15,2 = 121 ɦ         
(5.25) 
 
Ɉɬɦɟɬɤɢ ɩɟɪɟɦɵɱɟɤ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɛɭɞɭɬ 
ɜɟɪɯɨɜɚɹ ɩɟɪɟɦɵɱɤɚ ɧɢɡɨɜɚɹ ɩɟɪɟɦɵɱɤɚ:     
 
Ƚȼɉ = ɍȼȻ + d = 121 + (1,5 + 2,0) = 124,5 ɦ          
(5.26) 
 
ɧɢɡɨɜɚɹ ɩɟɪɟɦɵɱɤɚ:  
 
Ƚɇɉ= ɍɇȻ + ɚ = 107,5 + (0,5 + 2,0) = 110, ɦ                                           (5.27) 
 
5.2 ȼɬɨɪɨɣ ɷɬɚɩ 
 
ɉɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ nɞɨɧɧɵɯ 
ɨɬɜɟɪɫɬɢɣ ɜ ɩɨɫɬɪɨɟɧɧɨɣ ɜ ɤɨɬɥɨɜɚɧɟ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɟ. 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ ɜɬɨɪɨɝɨ ɷɬɚɩɚ: 
 ɪɚɡɛɢɪɚɸɬ ɧɢɡɨɜɭɸ ɩɟɪɟɦɵɱɤɭ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɢ ɡɚɬɚɩɥɢɜɚɸɬ 
ɤɨɬɥɨɜɚɧ; 
 ɪɚɡɛɢɪɚɸɬ ɜɟɪɯɨɜɭɸ ɩɟɪɟɦɵɱɤɭ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ(ɜɨɞɚ ɩɪɨɩɭɫɤɚɟɬɫɹ 
ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ); 
 ɨɬɫɵɩɚɸɬ ɛɚɧɤɟɬ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɟɤɢ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɬɥɨɜɚɧɚ 
ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ, ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ; 
 ɜɨɡɜɨɞɹɬ ɫɬɚɧɰɢɨɧɧɭɸ ɱɚɫɬɶ ɩɥɨɬɢɧɵ ɢ ɩɨɞɜɨɞɧɭɸ ɱɚɫɬɶ ɡɞɚɧɢɹ 
Ƚɗɋ ɫ ɦɨɧɬɚɠɨɦ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɜ ɜɨɞɨɨɬɜɨɞɹɳɟɦ ɬɪɚɤɬɟ; 
 ɭɫɬɪɚɢɜɚɸɬ ɝɥɭɛɨɤɭɸ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ; 
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 ɛɭɪɹɬ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ; 
 ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɝɪɭɧɬ ɩɨɞ ɨɬɜɨɞɹɳɢɣ ɤɚɧɚɥ ɡɞɚɧɢɹ Ƚɗɋ. 
 
5.2.1 ȼɨɡɜɟɞɟɧɢɟ ɩɟɪɟɦɵɱɟɤ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ 
 
 ȼɟɪɯɨɜɭɸ ɩɟɪɟɦɵɱɤɭ – ɛɚɧɤɟɬ, ɜɵɩɨɥɧɹɟɦ ɬɪɚɩɟɰɢɟɜɢɞɧɨɝɨ ɫɟɱɟɧɢɹ ɫ   
ɡɚɥɨɠɟɧɢɟɦ ɨɬɤɨɫɨɜ:  
ȼɟɪɯɨɜɨɝɨ 1:2;  
ɇɢɡɨɜɨɝɨ 1:1.  
ɒɢɪɢɧɭ ɩɨ ɝɪɟɛɧɸ ɩɪɢɧɢɦɚɟɦ 7 ɦ. 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɚɧɤɟɬɚ ɫɨɫɬɚɜɥɹɟɬ ω = 209 ɦ2, 
Ⱦɥɢɧɚ ɛɚɧɤɟɬɚ ɫɨɫɬɚɜɥɹɟɬ Lɛɚɧ= 74 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɴɟɦ ɛɚɧɤɟɬɚ ɪɚɜɟɧ  
 
 V=Lɛɚɧ∙ω/2 = 7733,5 ɦ3              
(5.28) 
 
 Ʉɨɧɫɬɪɭɤɰɢɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɚɧɚɥɨɝɢɱɧɚ ɧɢɡɨɜɨɣ 
ɩɟɪɟɦɵɱɤɟ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ, ɞɥɢɧɚ ɟɟ Lɧɡ = 70 ɦ. Ɉɛɴёɦ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɪɚɜɟɧ: 
 
V= ω ∙Lɧɡ/2= 7315 ɦ3               
(5.29) 
Ɉɩɪɟɞɟɥɢɦ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɛɚɧɤɟɬɚ ɢ ɧɢɡɨɜɨɣ 
ɩɟɪɟɦɵɱɤɢ ɪɚɡɞɟɥɶɧɨ: 
 
tɛɚɧ = Vɛɚɧ / Jɛɚɧ = 10 ɫɭɬ ≈ 0,3 ɦɟɫ             
(5.30) 
 
tɩɟɪ = Vɩɟɪ / Jɩɟɪ = 9 ɫɭɬ ≈ 0,3 ɦɟɫ         
(5.31) 
 
5.2.2 Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 2-ɣ ɨɱɟɪɟɞɢ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɤɨɬɥɨɜɚɧɚ, 12906 ɦ2. Ƚɥɭɛɢɧɚ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ ɩɪɢ 
ɫɪɟɞɧɟɦ ɪɚɫɯɨɞɟ ɜɨɞɵ ɜ ɪɟɤɟ Q = 2994 ɦ3/ɫ (ɞɥɹ ɦɟɫɹɰɚ ɩɟɪɟɤɪɵɬɢɹ) ɪɚɜɧɚ h = 
8,6 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɴёɦ ɜɨɞɵ, ɤɨɬɨɪɭɸ ɬɪɟɛɭɟɬɫɹ ɨɬɤɚɱɚɬɶ ɢɡ ɤɨɬɥɨɜɚɧɚ 
ɪɚɜɟɧ V = 110992 ɦ3. Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɢɫɩɨɥɶɡɭɟɦ ɬɟ ɠɟ, ɱɬɨ ɢ ɧɚ 
ɤɨɬɥɨɜɚɧɟ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɤɨɧɫɨɥɶɧɵɟ ɧɚɫɨɫɵ.  
ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɜɪɟɦɟɧɢ ɨɬɤɚɱɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 2-ɯ ɧɚɫɨɫɨɜ. ȼɪɟɦɹ 
ɨɬɤɚɱɤɢ ɫɨɫɬɚɜɢɬ: 
t = 694 ɱɚɫɨɜ ≈ 29 ɫɭɬɨɤ. 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ ɜɨɞɵ ɫɨɫɬɚɜɢɬ 0,3 ɦ/ɫɭɬɤɢ.  
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ɗɬɢ ɠɟ 4Ʉ-25 ɧɚɫɨɫɵ ɛɭɞɟɦ ɩɪɢɦɟɧɹɬɶ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ 
ɤɨɬɥɨɜɚɧɚ ɜ ɨɫɭɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. 
 
5.2.3 Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɢ ɡɞɚɧɢɟ Ƚɗɋ 
 
Ɉɩɪɟɞɟɥɢɦ ɨɛɴɟɦɵ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɝɪɭɧɬɚ ɜ ɤɨɬɥɨɜɚɧɟ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ.  
Ɋɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɡɞɚɧɢɟ Ƚɗɋ ɜ ɩɥɚɧɟ ɫɨɫɬɚɜɥɹɸɬ 100 ɯ 42, ɫɪɟɞɧɹɹ 
ɝɥɭɛɢɧɚ 3 ɦ. Ɉɛɴɟɦ ɜɵɧɢɦɚɟɦɨɝɨ ɝɪɭɧɬɚ ɪɚɜɟɧ 12600 ɦ3.   
 Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ – ɞɨɥɟɪɢɬ, ɢɫɩɨɥɶɡɭɟɦ 
ɷɤɫɤɚɜɚɬɨɪ ɗɈ-5122Ⱥ (ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɉɷɱ = 78,1 ɦ3/ɱɚɫ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɜɵɲɟ). 
Ɉɩɪɟɞɟɥɢɦ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɫɬɚɧɰɢɨɧɧɭɸ ɱɚɫɬɶ ɩɥɨɬɢɧɵ  
 
tɜɵɟɦ =
                       ɫɭɬɨɤ.         
(5.32) 
 
Ɉɩɪɟɞɟɥɢɦ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɡɞɚɧɢɟ Ƚɗɋ  
 
tɜɵɟɦ =
               ɱɚɫɚ =  7  ɫɭɬɨɤ.         
(5.33) 
 
 
 
 
5.2.4 Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢ 
ɝɥɭɯɢɯ ɫɟɤɰɢɣ 
 
ɇɢɠɧɹɹ ɱɚɫɬɶ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ - ɫɟɤɰɢɢ №№ 22 ÷ 29 ɢ ɝɥɭɯɢɯ 
ɫɟɤɰɢɣ №№ 30 ÷ 36, ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ. 
ɒɢɪɢɧɚ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢ ɝɥɭɯɢɯ ɫɟɤɰɢɣ - ȼ= 54 ɦ. 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ h= 15 ɦ 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L= 153,9 ɦ 
Ɉɛɴёɦ V=B∙L∙h = 124659 ɦ3. 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t = 5 ɦɟɫ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɢɪɨɜɚɧɢɹ Jɛ.ɪ = 25000 ɦ3/ɦɟɫ, ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɨɝɚ Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ. 
 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ 
ɉɨɞɜɨɞɧɚɹ ɱɚɫɬɶ ɡɞɚɧɢɹ Ƚɗɋ ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ. 
 ɒɢɪɢɧɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ ȼ = 42 ɦ 
 ȼɵɫɨɬɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ h = 54 ɦ 
 Ⱦɥɢɧɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ LȽɗɋ = 100 ɦ Ɉɛɴɟɦ V = B∙L∙h = 226800 ɦ3 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t = 9 ɦɟɫ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɢɪɨɜɚɧɢɹ Jɛ.ɪ = 25000 
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ɦ3/ɦɟɫ, ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɨɝɚ Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ. 
ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɟɪɜɨɝɨ ɷɬɚɩɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 5.4 
 
 
 Ɋɢɫɭɧɨɤ 5.4 – ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɥɨɬɢɧɵ ɧɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
5.3 Ɍɪɟɬɢɣ ɷɬɚɩ 
 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ ɬɪɟɬɶɟɝɨ ɷɬɚɩɚ: 
 Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɛɟɪɟɝɨɜɵɟ ɭɱɚɫɬɤɢ ɩɥɨɬɢɧɵ 
 Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ 
 ɇɚɱɚɥɨ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
5.3.1 Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɨɜ ɩɨɞ ɛɟɪɟɝɨɜɵɟ ɭɱɚɫɬɤɢ ɩɥɨɬɢɧɵ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɝɪɭɧɬɚ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɨɬɥɨɜɚɧɨɜ. 
ɉɪɚɜɨɛɟɪɟɠɧɵɣ ɤɨɬɥɨɜɚɧ, ɫɟɤɰɢɢ 30 ÷ 32: 
Ⱦɥɢɧɚ 40 ɦ, ɯɚɪɚɤɬɟɪɧɚɹ ɲɢɪɢɧɚ 61, ɝɥɭɛɢɧɚ 30 ɦ. Ɉɛɴɟɦ 
ɩɪɚɜɨɛɟɪɟɠɧɨɝɨ ɤɨɬɥɨɜɚɧɚ  
V = 73200 ɦ3. 
ȼɪɟɦɹ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɝɪɭɧɬɚ: 
 
V/    = 254 ɱɚɫ = 11 ɫɭɬɨɤ. 
 
Ʌɟɜɨɛɟɪɟɠɧɵɣ ɤɨɬɥɨɜɚɧ, ɫɟɤɰɢɢ 7 ÷ 17: 
Ⱦɥɢɧɚ 140 ɦ, ɯɚɪɚɤɬɟɪɧɚɹ ɲɢɪɢɧɚ 61, ɝɥɭɛɢɧɚ 30 ɦ. Ɉɛɴɟɦ 
ɥɟɜɨɛɟɪɟɠɧɨɝɨ ɤɨɬɥɨɜɚɧɚ  
V = 256200 ɦ3. 
ȼɪɟɦɹ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɝɪɭɧɬɚ: 
V/    = 887 ɱɚɫ = 37 ɫɭɬɨɤ. 
 
5.3.2 Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ 
 
Ȼɟɬɨɧɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɢɡɦɵ. 
 ɇɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɭɱɚɫɬɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 15 ɦ 
 Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ Lɩɥ = 347,5 ɦ 
 ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ 61 ɦ 
 ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 23 ɦ 
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ɇɚɢɛɨɥɶɲɚɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ 
ωɩ=  915 ɦ2 Ɉɛɴёɦ ɛɟɬɨɧɚV=ωɩ∙Lɩɥ= 317962,5 ɦ3. ɉɪɢɧɢɦɚɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 25000 ɦ3/ɦɟɫ. 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t = 12,7 ɦɟɫ. 
ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɟɪɜɨɝɨ ɷɬɚɩɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 5.5 
 
 
Ɋɢɫɭɧɨɤ 5.5 – ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɥɨɬɢɧɵ ɧɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
5.4 ɑɟɬɜɟɪɬɵɣ ɷɬɚɩ  
 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ ɬɪɟɬɶɟɝɨ ɷɬɚɩɚ: 
 Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ 
 ɇɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɨɤ ɩɭɫɤɚ ɩɟɪɜɨɝɨ ɚɝɪɟɝɚɬɚ 
 
 
5.4.1 Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ 
 
Ȼɟɬɨɧɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɢɡɦɵ. 
 ɇɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɭɱɚɫɬɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 20 ɦ 
 Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ Lɩɥ = 418,5 ɦ 
 ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ 61 ɦ 
 ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 23 ɦ 
 
ɇɚɢɛɨɥɶɲɚɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ 
ωɩ=  1220 ɦ2 Ɉɛɴёɦ ɛɟɬɨɧɚV=ωɩ∙Lɩɥ= 510570 ɦ3. ɉɪɢɧɢɦɚɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 25000 ɦ3/ɦɟɫ. 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t = 20 ɦɟɫ. 
ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɟɪɜɨɝɨ ɷɬɚɩɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 5.6 
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 Ɋɢɫɭɧɨɤ 5.6 – ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɥɨɬɢɧɵ ɧɚ ɱɟɬɜɟɪɬɨɦ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
5.5 ɉɹɬɵɣ ɷɬɚɩ 
 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ ɬɪɟɬɶɟɝɨ ɷɬɚɩɚ: 
 Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ, ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɞɨ 
ɨɬɦ. ɇɉɍ. 
 ɉɭɫɤ ɨɫɬɚɥɶɧɵɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 
5.5.1 Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ 
 
Ȼɟɬɨɧɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɢɡɦɵ. 
 ɇɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɭɱɚɫɬɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 25 ɦ 
 Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ Lɩɥ = 488 ɦ 
 ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ 61 ɦ 
 ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 23 ɦ 
 
ɇɚɢɛɨɥɶɲɚɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ 
ωɩ=  1525 ɦ2 
Ɉɛɴёɦ ɛɟɬɨɧɚV=ωɩ∙Lɩɥ= 744200 ɦ3. 
ɉɪɢɧɢɦɚɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 25000 ɦ3/ɦɟɫ. 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t = 29,7 ɦɟɫ. 
ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɟɪɜɨɝɨ ɷɬɚɩɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 5.7 
 
 
Ɋɢɫɭɧɨɤ 5.7 – ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɥɨɬɢɧɵ ɧɚ ɩɹɬɨɦ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
92 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
6.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ — ɮɢɡɢɱɟɫɤɢɣ ɬɟɪɦɢɧ, ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɣ 
ɜ ɬɟɯɧɢɤɟ ɢ ɜ ɛɵɬɭ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, 
ɜɵɞɚɜɚɟɦɨɣ ɝɟɧɟɪɚɬɨɪɨɦ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɟɬɶ ɢɥɢ ɩɨɥɭɱɚɟɦɨɣ ɢɡ ɫɟɬɢ 
ɩɨɬɪɟɛɢɬɟɥɟɦ. Ɉɫɧɨɜɧɨɣ ɟɞɢɧɢɰɟɣ ɢɡɦɟɪɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɫɥɭɠɢɬ ɤɢɥɨɜɚɬɬ-ɱɚɫ.  
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɬɨɜɚɪɨɦ, ɤɨɬɨɪɵɣ ɩɪɢɨɛɪɟɬɚɸɬ 
ɭɱɚɫɬɧɢɤɢ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɭ ɝɟɧɟɪɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, ɚ ɭɱɚɫɬɧɢɤɢ ɪɨɡɧɢɱɧɨɝɨ 
ɪɵɧɤɚ ɭ ɷɧɟɪɝɨɫɛɵɬɨɜɵɯ ɤɨɦɩɚɧɢɣ. ɐɟɧɚ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ 
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ɜɵɪɚɠɚɟɬɫɹ ɜ ɪɭɛɥɹɯ ɢ ɤɨɩɟɣɤɚɯ ɡɚ ɩɨɬɪɟɛɥɟɧɧɵɣ ɤɢɥɨɜɚɬɬ-ɱɚɫ (ɤɨɩ/ɤȼɬ·ɱ, 
ɪɭɛ/ɤȼɬ·ɱ). 
Ɉɫɨɛɟɧɧɨɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 
–ɗɥɟɤɬɪɨɷɧɟɪɝɢɸ ɧɟɥɶɡɹ «ɫɤɥɚɞɢɪɨɜɚɬɶ». 
–ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɷɬɨ ɩɪɨɞɭɤɬ, ɩɨɫɬɚɜɥɹɟɦɵɣ ɦɧɨɝɢɦɢ ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ ɜ 
ɨɛɳɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɟɬɢ. 
– ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɷɬɨ ɬɨɜɚɪ ɩɟɪɜɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɢ.  
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 
ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ.  
Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 6.1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ɍɚɛɥɢɰɚ 6.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2023 2024 2025 2026 2027 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 624 624 624 624 624 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɑɚɫɵ 8640 8640 8640 8640 8640 
ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ*ɱ 5391360 5391360 5391360 5391360 5391360 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ % 2 2 2 2 2 
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ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ Ɇȼɬ*ɱ 107827,2 107827,2 107827,2 107827,2 107827,2 
Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ*ɱ 1092331 1191633 1191633 1191633 1191633 
Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ*ɱ 1110 1143 1175 1206 1235 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɦɥɧ.ɪɭɛ. 488,7 503,3 517,3 531,0 543,8 
ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 74,55 76,76 78,92 81,01 82,95 
 
6.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɧɚ 2017-2042 ɝɝ.) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ», 
ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈɈȺɈ «ɊɭɫȽɢɞɪɨ». 
ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ 
ɫɪɟɞɧɟɫɪɨɱɧɭɸ ɢ ɞɨɥɝɨɫɪɨɱɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 
Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ 
ɪɚɫɯɨɞɚɦɢ, ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬ ɢɥɢ ɭɫɥɭɝ. 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɟɞɢɧɢɰɭ 
ɩɪɨɞɭɤɰɢɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɨɜ, 
ɨɤɚɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɢ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ. 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
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- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ 
ɨɛɴɟɤɬɨɜ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ ɫɬɪɚɯɨɜɚɧɢɹ, 
ɫ ɭɱɟɬɨɦ ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɦ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ): 0,08%. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2. 
 
Ɍɚɛɥɢɰɚ 6.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 159,24 
ɉɪɨɱɢɟ 274,0 170,98 
ɂɬɨɝɨ ɩɨ Ƚɗɋ  330,22 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ 
ɧɚ ɪɟɦɨɧɬ ɜ %, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.3. 
 
 
 
 
 
Ɍɚɛɥɢɰɟ 6.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
% 
ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ 
2023-2027 0,04 
2028-2037 0,06 
2038-2041 0,08 
 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 6.4. 
 
Ɍɚɛɥɢɰɚ 6.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
ȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 84,47 
ȺɈ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 0.001097 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 6,57 
ȺɈ ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0.000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 1,91 
ɂɬɨɝɨ 
 92,95 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ*ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 
ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ Ɍɚɫɟɟɜɚ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 6.5. 
 
Ɍɚɛɥɢɰɚ 6.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2023  2024 2025 2026 2027 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 73,9 74,1 74,1 74,1 74,1 
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 24,6 23,9 23,2 22,5 21,8 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 330,2 330,2 330,2 330,2 330,2 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 12,3 11,9 11,6 11,3 10,9 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 92,9 92,9 92,9 92,9 92,9 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 27,0 28,8 28,8 28,8 28,8 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 561,0 561,8 560,8 559,7 558,6 
Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 6.2). 
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Ɋɢɫɭɧɨɤ 6.2 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 
 
6.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɍɚɫɟɟɜɫɤɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ.  
 
ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
 ɇȾɋ – 18%; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 1,6%  
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ.ɱ – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.6. 
 
 
 
 
 
 
 
 
 
Ɍɚɛɥɢɰɚ 6.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
13% 
4% 
59% 
2% 
17% 
5% Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ 
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2023  2024 2025 2026 2027 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 1047,3 1151,1 1184,8 1217,4 1248,1 
ɇȾɋ, ɦɥɧ.ɪɭɛ. 980,1 1072,9 1102,9 1132,0 1159,3 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 11,4 11,4 11,4 11,4 11,4 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 59,0 53,7 50,5 48,9 47,2 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 2097,7 2289,0 2351,3 2411,3 2467,7 
 
6.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  
Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 6.7. 
Ƚɪɚɮɢɤ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.4. 
 
Ɍɚɛɥɢɰɚ 6.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2023  2024 2025 2026 2027 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 5793,7 5975,5 6141,5 6302,5 6453,2 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 561,0 561,9 560,8 559,8 558,7 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 5232,7 5413,7 5580,6 5742,7 5894,5 
EBIT(ɩɪɢɛɵɥɶ ɨɬ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 5232,6 5413,7 5580,6 5742,7 5894,5 
ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 1046,5 1082,7 1116,1 1148,5 1178,9 
NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 4186,1 4330,9 4464,5 4594,2 4715,6 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20,00 20,00 20,00 20,00 20,00 
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Ɋɢɫɭɧɨɤ 6.4 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 
 
6.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.») 
 
6.5.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 
ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
4. ɂ ɬ.ɞ. 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-
113; 
ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
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Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
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ɩɪɟɞɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 
31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-113. 
ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» 
Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  
Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 
1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ɍɚɫɟɟɜɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 24 ɝɨɞɚ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2017 ɝɨɞɚ. 
3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 
ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
 
6.5.1 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 
ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.8. 
 
Ɍɚɛɥɢɰɚ 6.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ɍɚɫɟɟɜɫɤɚɹ Ƚɗɋ 
ɧɚ ɪɟɤɟ Ɍɚɫɟɟɜɚ» 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2017 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 
ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 81 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 20321,9 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,11 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0,094 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 95314,1 
 
6.5.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 6.9.  
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Ɍɚɛɥɢɰɚ 6.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2023 2024 2025 2026 2027 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɪɞ.ɪɭɛɥɟɣ 2,066 2,264 2,328 2,389 2,447 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɪɞ.ɪɭɛɥɟɣ 0,059 0,054 0,052 0,050 0,049 
ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɪɞ.ɪɭɛɥɟɣ 2,125 2,318 2,380 2,439 2,496 
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7 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 
Ɍɚɫɟɟɜɫɤɨɝɨ Ƚɍ. Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
7.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
 
ɉɪɢ ɫɬɪɨɢɬ ɥɶɫɬ   Ɍɚɫ   ɫɤɨɝɨ Ƚɍ  ɵɩɨɥɧɹɸɬɫɹ ɫɥ ɞɭɸɳɢ   ɢɞɵ 
ɪɚɛɨɬ: 
-  ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
-  ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
-  ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
-  ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
-  ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ 
ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  
 
ȼɨɡɞ ɣɫɬ ɢ  ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪ ɞɭ   ɩ ɪɢɨɞ ɫɬɪɨɢɬ ɥɶɫɬ ɚ: 
− ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ 
ɢɡɦɟɧɟɧɢɹ;  
− ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 
ɬɟɪɪɢɬɨɪɢɢ;  
− ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ;  
− ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 
− ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ;  
− ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
 
ɋɨɡɞɚɧɢ   ɨɞɨхɪɚɧɢɥɢɳɚ ɛɭɞ ɬ ɫɨɩɪɨ ɨɠɞɚɬɶɫɹ ɫɥ ɞɭɸɳɢ ɢ 
ɩɪɨ  ɫɫɚ ɢ: 
1.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 
ɪɟɠɢɦɨɜ;  
2. ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
3.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ 
ɜɨɞɵ Ɍɚɫɟɟɜɨɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ Ɍɚɫɟɟɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
4.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 
ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɨɟɦɚ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɟɱɧɨɣ ɬɢɩ 
ɷɤɨɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ɨɡɟɪɧɵɣ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ01.07.1985 № 3907-85 
«ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
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ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 
 − ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ;  
− ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ;  
− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  
− ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 
 Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 
ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɉɪɢ ɩɪɨ ɤɬɢɪɨ ɚɧɢɢ   ɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠ ɧ ɪɧɨɣ ɡɚɳɢɬ  ɧɚɫ ɥ ɧɧɵх 
ɩɭɧɤɬɨ , ɩɨɩɚɞɚɸɳɢх   ɡɨɧɭ ɡɚɬɨɩɥ ɧɢɹ, ɩɨɞɬɨɩɥ ɧɢɹ, ɛ ɪ ɝɨɨɛɪɭɲ ɧɢɹ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪ ɞɭɫ ɨɬɪ ɧɵ: 
 - ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 
ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; 
- ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ 
ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ; 
       ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɫɜɹɡɚɧɨ 
ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 
 
7.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 
1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 
2. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ 
ɩɨɩɭɫɤɢ ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ.  
3. Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɫɟɥɟɧɢɢ 
ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ.  
- ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ 
ɜɵɧɨɫɢɦɵɯ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɦɨɫɬɵ, ɬɟɥɟɝɪɚɮɧɵɟ 
ɫɬɨɥɛɵ, ɮɭɧɞɚɦɟɧɬɵ ɢ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ. 
- Ɉɫɬɚɜɲɢɣɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɥɨɦɚ, ɝɧɢɥɚɹ ɞɪɟɜɟɫɢɧɚ ɢ ɞɪ. 
ɫɠɢɝɚɸɬɫɹ ɧɚ ɦɟɫɬɟ. 
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- Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ 
ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 
- ȼɵɝɪɟɛɚ ɭɛɨɪɧɵɯ ɩɨɫɥɟ ɜɵɜɨɡɚ ɨɬɯɨɞɨɜ ɞɟɡɢɧɮɢɰɢɪɭɸɬɫɹ ɫɭɯɢɦɢ 
ɩɪɟɩɚɪɚɬɚɦɢ ȾɌɋ ɄȽ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɶɸ ɢ ɡɚɫɵɩɚɸɬɫɹ ɱɢɫɬɵɦ ɝɪɭɧɬɨɦ. 
- ɇɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 
- Ɉɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 
ɡɚɤɪɵɬɢɸ. 
- ɇɚɜɨɡ, ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɢ ɦɭɫɨɪ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɨɛɟɡɡɚɪɚɠɢɜɚɸɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɡɹɬɫɹ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɥɹ. 
- ɉɨɱɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɡɚɝɨɧɨɜ ɩɪɨɠɢɝɚɟɬɫɹ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɨɪɨɲɚɟɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɞɜɭɪɟɬɢ 
ɨɫɧɨɜɧɨɣ ɫɨɥɢ ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɶɰɢɹ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ 
ɦɟɧɟɟ 5% ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ ɩɨɱɜɵ ɝɥɭɛɢɧɨɣ ɞɨ ɱɢɫɬɨɝɨ 
ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɢ ɡɚɤɚɩɵɜɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɚ ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 2ɦ. 
 
Ɉɫɧɨ ɧɵ    ɪɨɩɪɢɹɬɢɹ ɩɨ ɨхɪɚɧ  ɨɤɪɭɠɚɸɳ ɣ ɫɪ ɞɵ   ɞɚɧɧɵɣ ɩ ɪɢɨɞ: 
          
1 Ɉɪɝɚɧɢɡɚ ɢɨɧɧɵ         
 1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-
ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ;    
 1.2 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ);     
 1.3 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ;   
 1.4 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ;          
 1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ;   
1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ;    
1.7 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ;          
1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ  
 
2 ɋɚɧɢɬɚɪɧɨ-ɬ хɧɢɱ ɫɤɢ        
 2.1 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ 
ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ;          
  
2.2 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ; 
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2.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 
ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;         
2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ;        
 2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɜ ɠɭɪɧɚɥɚɯ;           
2.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ 
ɉȾȼ  
2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ, 
ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ;      
2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ;  
 2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ;       
2.10 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- ɨɛɨɪɭɞɨɜɚɧɧɵɯ 
ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 
 
7.3 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 
ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 
 
7.3.1 Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5            , ɬ                                                                                             (7.1) 
 
ɝɞɟ      - ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3   - ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ,    - ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3  
                                      
 
7.3.2 Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ 
ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 
 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5 
ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
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ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988ɝ., 
ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %.            ,ɬ                                                                                              (7.2) 
ɝɞɟ     - ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ   - ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ,    - ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3  
                                 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 23656 ɬ ɥɨɦɚ 
ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 2,3 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ 
ɧɚ ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ 
ɱɟɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 
 
7.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
ȼ ɩ ɪɢɨɞ  ɤɫɩɥɭɚɬɚ ɢɢ Ɍɚɫ   ɫɤɨɝɨ Ƚɍ  ɨɡɞ ɣɫɬ ɢ  ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪ ɞɭ ɛɭɞ ɬ ɨɤɚɡɵ ɚɬɶɫɹ: 
1) ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
2) ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ- 
ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 
3) Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɬɟɤɭɳɢɯ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
4) ɇɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
 
ȼ ɩ ɪɢɨɞ  ɤɫɩɥɭɚɬɚ ɢɢ ȽЭɋ ɨɫɧɨ ɧɵ ɢ   ɪɨɩɪɢɹɬɢɹ ɢ ɩɨ ɨхɪɚɧ  
ɨɤɪɭɠɚɸɳ ɣ ɫɪ ɞɵ ɹ ɥɹɸɬɫɹ: 
 
1. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
2. Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
3. Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
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4. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 7 ɤɦ ɨɬ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ 
ɩɭɧɤɬ – Ʉɟɪɫɚɧɬɶɟɜɨ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.2.1/2.1.11200-03 «ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ 
ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ» 
ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ 
ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ (ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ) ɢ ɮɢɡɢɱɟɫɤɢɯ (ɲɭɦ, 
ɢɧɮɪɚɡɜɭɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ) ɮɚɤɬɨɪɨɜ. 
Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ 
ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ɍɚɫɟɟɜɚ ɨɬ ɫɛɪɨɫɨɜ 
Ɍɚɫɟɟɜɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ.  
Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) 
ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɫɟɥɤɚ Ʉɟɪɫɚɧɬɶɟɜɨ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ 
ɨɛɴɟɤɬɨɜ Ɍɚɫɟɟɜɫɤɨɣ Ƚɗɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1110-
02: 
- ɜ ɩɟɪɜɨɦ ɩɨɹɫɟ ɁɋɈ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 
- ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɦ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
108 
 
 
 
 
8 Ɍɟɯɧɨɥɨɝɢɹ ɜɨɡɜɟɞɟɧɢɟ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɢɡ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ 
 
ȼɚɠɧɟɣɲɢɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɭɤɚɬɚɧɧɵɯ ɛɟɬɨɧɨɜ ɹɜɥɹɟɬɫɹ ɦɚɥɨɟ 
ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ ɜ ɫɨɨɪɭɠɟɧɢɟ ɢ ɡɚ ɫɱɟɬ ɷɬɨɝɨ ɜɨɡɦɨɠɧɨ ɭɜɟɥɢɱɟɧɢɟ ɛɥɨɤɨɜ 
ɛɟɬɨɧɢɪɨɜɚɧɢɟ. Ɍɚɤ ɠɟ, ɦɚɥɨɟ ɫɨɞɟɪɠɚɧɢɟ ɰɟɦɟɧɬɚ ɩɨɡɜɨɥɹɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɩɨɫɥɟ ɭɤɥɚɞɤɢ ɞɜɢɠɟɧɢɟ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɛɥɨɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɢ 
ɩɪɢɦɟɧɟɧɢɟ ɩɪɨɫɬɵɯ ɦɟɬɨɞɨɜ ɪɚɛɨɬ, ɚɧɚɥɨɝɢɱɧɵɯ ɦɟɬɨɞɚɦ ɜɨɡɜɟɞɟɧɢɹ 
ɝɪɭɧɬɨɜɵɯ ɩɥɨɬɢɧ. ɉɟɪɜɵɟ ɭɫɩɟɯɢ ɩɪɨɹɜɢɥɢɫɶ ɜ 1969-1977 ɝɝ. ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɥɨɬɢɧ Ⱥɥɶɩɚ Ⱦɠɟɪɢ ɢ Ʉɜɚɢɪɚ ɞɟɥɶ Ɇɢɧɶɟɪɚ (ɂɬɚɥɢɹ).  
ɉɟɪɜɚɹ ɛɨɥɶɲɚɹ ɩɥɨɬɢɧɚ ɢɡ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ ɋɢɦɚɞɡɢɝɚɜɚ ɜɵɫɨɬɨɣ 89 ɦ 
ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɜ əɩɨɧɢɢ ɜ 1981 ɝɨɞɭ. əɩɨɧɫɤɢɣ ɦɟɬɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɥɨɬɢɧ ɢɡ 
ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ ɫ ɫɚɦɨɝɨ ɧɚɱɚɥɚ ɢ ɞɨ ɩɨɫɥɟɞɧɢɯ ɥɟɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɦɟɬɨɞ ɢɫɩɨɥɶɡɨɜɚɧɧɵɣ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɥɨɬɢɧɵ Ⱥɥɶɩɚ-Ⱦɠɟɪɢ ɫ ɬɨɣ ɪɚɡɧɢɰɟɣ, 
ɱɬɨ ɭɩɥɨɬɧɟɧɢɟ ɛɟɬɨɧɚ ɩɪɨɢɡɜɨɞɹɬ ɧɟ ɝɥɭɛɢɧɧɵɦɢ ɜɢɛɪɚɬɨɪɚɦɢ, ɚ ɜɢɛɪɨɤɚɬɤɨɦ. 
ȼ 1983 ɝ. ɨɞɧɚ ɢɡ ɩɟɪɜɵɯ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ ɢɡ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ – 
ɍɢɥɥɨɭ Ʉɪɢɤ ɜ ɋɒȺ ɜɵɫɨɬɨɣ 52 ɦ ɢ ɨɛɴɟɦɨɦ 333 ɬɵɫ.ɦ3 ɛɵɥɚ ɜɨɡɜɟɞɟɧɚ ɡɚ 5,5 
ɦɟɫɹɰɟɜ, ɩɪɢɱɟɦ ɧɚ ɟɟ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɛɵɥɨ ɡɚɧɹɬɨ ɜɫɟɝɨ 70 ɱɟɥɨɜɟɤ.   
 
ɉɪɟɢɦɭɳɟɫɬɜɚ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ: 
 ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɳɟɧɵ  ɫɪɨɤɢ ɜɨɡɜɟɞɟɧɢɹ ɩɥɨɬɢɧ ɢ ɢɯ ɫɬɨɢɦɨɫɬɶ; 
 ɞɨɫɬɚɜɤɚ ɧɚ ɛɥɨɤ ɥɸɛɵɦ ɜɢɞɨɦ ɬɪɚɧɫɩɨɪɬɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɚɜɬɨɫɚɦɨɫɜɚɥɚɦɢ, 
ɞɜɢɠɭɳɢɦɢɫɹ ɩɨ ɭɥɨɠɟɧɧɨɦɭ ɫɥɨɸ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ; 
 ɪɚɡɪɚɜɧɢɜɚɧɢɟ ɫɦɟɫɢ ɛɭɥɶɞɨɡɟɪɚɦɢ; 
 ɭɩɥɨɬɧɟɧɢɟ ɫɦɟɫɢ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɦɢ ɜɢɛɪɨɤɚɬɤɚɦɢ. 
 
Ɉɬɥɢɱɢɟ ɫɜɨɣɫɬɜ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ ɨɬ ɨɛɵɱɧɨɝɨ ɜɢɛɪɢɪɨɜɚɧɧɨɝɨ ɛɟɬɨɧɚ 
ɬɟɯ ɠɟ ɤɥɚɫɫɨɜ ɩɨ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ ɦɨɠɧɨ ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦɢ 
ɞɚɧɧɵɦɢ: 
 ɫɨɞɟɪɠɚɧɢɟ ɜɹɠɭɳɟɝɨ ɜɟɳɟɫɬɜɚ ɦɟɧɶɲɟ ɧɚ 180 – 200 ɤɝ/ɦ3; 
 ɧɢɡɤɨɟ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɛɟɬɨɧɢɪɨɜɚɬɶ ɛɥɨɤɚɦɢ ɛɨɥɶɲɢɯ 
ɪɚɡɦɟɪɨɜ; 
 ɩɨɧɢɠɟɧɧɚɹ ɩɥɨɬɧɨɫɬɶ, ɧɚ 15%; 
 ɦɟɧɶɲɢɣ ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ; 
 ɧɢɡɤɚɹ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɶ; 
 ɩɨɜɵɲɟɧɧɚɹ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶ; 
 ɨɬɱɟɬɥɢɜɨ ɜɵɪɚɠɟɧɧɚɹ ɫɥɨɢɫɬɨɫɬɶ ɫ ɢɡɦɟɧɟɧɢɟɦ ɡɧɚɱɟɧɢɣ ɩɪɨɱɧɨɫɬɢ ɢ 
ɩɥɨɬɧɨɫɬɢ ɩɨ ɜɵɫɨɬɟ ɫɥɨɹ; 
 ɨɬɫɭɬɫɬɜɢɟ ɡɚɦɟɬɧɨɣ ɰɟɦɟɧɬɧɨɣ ɩɥɟɧɤɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɭɥɨɠɟɧɧɨɝɨ 
ɛɟɬɨɧɚ, ɱɬɨ ɢɫɤɥɸɱɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɩɟɰɢɚɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɧɢɠɟ 
ɥɟɠɚɳɟɝɨ ɫɥɨɹ ɩɟɪɟɞ ɭɤɥɚɞɤɨɣ ɫɥɟɞɭɸɳɟɝɨ; 
 ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢɟ ɫɞɜɢɝɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɲɜɨɜ; 
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 ɩɨɜɵɲɟɧɧɚɹ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɶ ɛɟɬɨɧɧɨɣ ɤɥɚɞɤɢ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ 
ɲɜɚɦ. 
8.1 ȼɢɞɵ ɤɨɧɫɬɪɭɤɰɢɣ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ ɢɡ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ 
 
 Ʉɨɧɫɬɪɭɤɰɢɢ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ ɢɡ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ ɪɚɡɥɢɱɚɸɬ 
ɬɪɟɯ ɬɢɩɨɜ (ɪɢɫɭɧɨɤ 8.1):  
 
ɚ) ɩɥɨɬɢɧɚ ɫ ɹɞɪɨɦ ɢɡ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ ɡɚɤɥɸɱёɧɧɨɝɨ ɜ ɨɛɨɥɨɱɤɭ ɢɡ 
ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɜɢɛɪɢɪɨɜɚɧɧɨɝɨ ɛɟɬɨɧɚ;  
ɛ) ɩɥɨɬɢɧɚ ɫ ɹɞɪɨɦ ɢɡ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ, ɫ ɭɫɬɪɨɣɫɬɜɨɦ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɜ ɜɢɞɟ 
ɫɬɟɧɤɢ ɢɡ ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɜɢɛɪɢɪɨɜɚɧɧɨɝɨ ɛɟɬɨɧɚ, ɬɨɥɳɢɧɚ ɤɨɬɨɪɨɣ ɡɚɜɢɫɢɬ ɨɬ 
ɧɚɩɨɪɚ. ɇɢɡɨɜɚɹ ɝɪɚɧɶ ɦɨɠɟɬ ɛɵɬɶ ɡɚɳɢɳɟɧɚ ɫɛɨɪɧɵɦɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ 
ɷɥɟɦɟɧɬɚɦɢ, ɢɥɢ ɬɟɦ ɠɟ ɭɤɚɬɚɧɧɵɦ ɛɟɬɨɧɨɦ;  
ɜ) ɩɥɨɬɢɧɚ ɫ ɹɞɪɨɦ ɢɡ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ ɢ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɦ 
ɷɥɟɦɟɧɬɨɦ ɢɡ ɨɛɨɝɚɳёɧɧɨɝɨ ɰɟɦɟɧɬɨɦ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ;  
 
 
Ɋɢɫɭɧɨɤ 8.1 – ȼɚɪɢɚɧɬɵ ɡɨɧɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɟɬɨɧɚ ɜ ɩɥɨɬɢɧɚɯ ɢɡ 
ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ: 
1- ɧɚɪɭɠɧɚɹ ɡɨɧɚ ɢɡ ɜɢɛɪɢɪɨɜɚɧɧɨɝɨ ɛɟɬɨɧɚ; 2 – ɜɧɭɬɪɟɧɧɹɹ ɡɨɧɚ ɢɡ 
ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ; 3 – ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɷɥɟɦɟɧɬ; 4 – ɡɨɧɵ ɭɤɚɬɚɧɧɨɝɨ 
ɛɟɬɨɧɚ ɫ ɪɚɡɥɢɱɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ 
 
8.2 Ɍɟɯɧɨɥɨɝɢɹ ɜɨɡɜɟɞɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɩɥɨɬɢɧɵ ɝɢɞɪɨɭɡɥɚ Ȼɟɧɢ ɏɚɪɭɧ 
(Ⱥɥɠɢɪ) 
 
Ȼɟɧɢ ɏɚɪɭɧ ɩɥɨɬɢɧɚ ɜɵɫɨɬɨɣ 118 ɦ, ɞɥɢɧɨɣ ɩɨ ɝɪɟɛɧɸ 714 ɦ, ɨɛɴɟɦɨɦ 
ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ 1,6 ɦɥɧ. ɦ3, ɩɪɢ ɨɛɳɟɦ ɨɛɴɟɦɟ 1,9 ɦɥɧ. ɦ3, ɩɨɫɬɪɨɟɧɚ ɜ 
Ⱥɥɠɢɪɟ ɜ 2000 ɝ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɨɞɢɥɚ ɮɢɪɦɚ Ⱦɪɚɝɚɞɨɫ 
(ɂɫɩɚɧɢɹ). Ɋɚɛɨɬɵ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɩɥɨɬɢɧɵ ɛɵɥɢ ɡɚɤɨɧɱɟɧɵ ɜ ɪɟɤɨɪɞɧɨ 
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ɤɨɪɨɬɤɢɟ ɫɪɨɤɢ ɡɚ 16 ɦɟɫɹɰɟɜ. ɋɪɟɞɧɟɦɟɫɹɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɭɤɥɚɞɤɢ 
ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ ɞɨɫɬɢɝɚɥɚ 104 ɬɵɫ. ɦ3, ɦɚɤɫɢɦɚɥɶɧɚɹ – 175 ɬɵɫ. ɦ3. ɉɥɨɬɢɧɚ 
Ȼɟɧɢ ɏɚɪɭɧ ɢɦɟɟɬ ɜɟɪɬɢɤɚɥɶɧɭɸ ɧɚɩɨɪɧɭɸ ɢ ɫɬɭɩɟɧɱɚɬɭɸ ɧɢɡɨɜɭɸ ɝɪɚɧɶ ɫ 
ɡɚɥɨɠɟɧɢɟɦ 0,8 ɢ ɜɵɫɨɬɨɣ ɫɬɭɩɟɧɟɣ 1,2 ɦ. ɉɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɭɥɨɠɟɧ 
ɫɥɨɣ ɜɢɛɪɢɪɨɜɚɧɧɨɝɨ ɛɟɬɨɧɚ ɲɢɪɢɧɨɣ ɩɨ 1 ɦ. ȼɨɞɨɫɥɢɜɧɚɹ ɝɪɚɧɶ ɩɥɨɬɢɧɵ 
ɨɛɥɢɰɨɜɚɧɚ ɫɥɨɟɦ ɠɟɥɟɡɨɛɟɬɨɧɚ ɬɨɥɳɢɧɨɣ 2 ɦ. ȼɨɞɨɫɥɢɜ ɪɚɡɛɢɬ ɧɚ 6 ɩɪɨɥɟɬɨɜ 
ɲɢɪɢɧɨɣ ɩɨ 19 ɦ ɢ ɪɚɫɫɱɢɬɚɧ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɯɨɞɚ 13230 ɦ3/ɫ ɩɪɢ ɧɚɩɨɪɟ 14,8 ɦ 
ɫ ɨɬɛɪɨɫɨɦ ɫɬɪɭɢ. Ɋɟɞɤɢɦ ɪɟɲɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɜɤɥɸɱɟɧɢɟ ɜ ɩɪɨɮɢɥɶ ɷɬɨɣ 
ɩɥɨɬɢɧɵ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɜɵɫɬɨɣ 35 ɦ ɢ ɨɛɴɟɦɨɦ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ 220 
ɬɵɫ. ɦ3 ɞɥɹ ɭɫɤɨɪɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɫɟɣ ɩɥɨɬɢɧɵ. ɉɥɨɬɢɧɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 8.2. 
 
 
Ɋɢɫɭɧɨɤ 8.2 – ɉɥɨɬɢɧɚ Ȼɟɧɢ ɏɚɪɭɧ (Ⱥɥɠɢɪ) 
 
ɉɨɞɚɱɚ ɫɦɟɫɢ ɨɬ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ ɧɚ ɩɥɨɬɢɧɭ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɫ ɩɨɦɨɳɶɸ 
ɩɹɬɢ ɤɨɧɜɟɣɟɪɨɜ ɫ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ 500 ɦ3/ɱ ɫ ɩɟɪɟɝɪɭɡɤɨɣ ɫɦɟɫɢ ɜ 
ɫɚɦɨɧɚɪɚɳɢɜɚɟɦɵɣ ɬɟɥɟɫɤɨɩɢɱɟɫɤɢɣ ɩɨɜɨɪɨɬɧɵɣ ɤɪɚɧ ɫɨ ɫɬɪɟɥɨɣ – 
ɤɨɧɜɟɣɟɪɨɦ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.3. ɋɦɟɫɶ ɪɚɡɝɪɭɠɚɥɚɫɶ ɜ 
ɚɜɬɨɫɚɦɨɫɜɚɥɵ ɢ ɪɚɡɜɨɡɢɥɚɫɶ ɩɨ ɛɥɨɤɚɦ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ (ɪɢɫɭɧɨɤ 8.4). 
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Ɍɟɯɧɨɥɨɝɢɹ ɭɤɥɚɞɤɢ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ ɛɵɥɚ ɨɬɪɚɛɨɬɚɧɚ ɜ ɩɪɨɰɟɫɫɟ ɟɝɨ ɭɤɥɚɞɤɢ 
ɜ ɨɩɵɬɧɭɸ ɧɚɫɵɩɶ ɜ ɫɚɦɨɟ ɠɚɪɤɨɟ ɜɪɟɦɹ, ɤɨɝɞɚ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 
ɫɨɫɬɚɜɥɹɥɚ 28°ɋ, ɚ ɦɚɤɫɢɦɚɥɶɧɚɹ – 43°ɋ. ȼ ɭɤɚɬɤɚɯ ɫɨɫɬɚɜ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ ɧɟ 
ɦɟɧɹɥɫɹ ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɞɨɛɚɜɤɢ ɜ ɭɤɚɬɚɧɧɵɣ ɛɟɬɨɧ ɡɚɦɟɞɥɢɬɟɥɟɣ ɫɯɜɚɬɵɜɚɧɢɹ 
ɫ ɬɟɦ, ɱɬɨɛɵ ɫɜɟɫɬɢ ɤ ɦɢɧɢɦɭɦɭ ɜɥɢɹɧɢɟ ɫɨɫɬɚɜɚ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ ɧɚ ɟɝɨ 
ɫɜɨɣɫɬɜɚ ɢ ɬɟɯɧɨɥɨɝɢɸ ɭɤɥɚɞɤɢ. 
 
Ɋɢɫɭɧɨɤ 8.3 – Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ ɤɨɧɜɟɣɟɪɚɦɢ ɧɚ 
ɩɥɨɬɢɧɭ 
 
 
Ɋɢɫɭɧɨɤ 8.4 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ ɜ ɛɥɨɤɟ ɤɪɚɧɨɦ ɢ ɭɤɚɬɤɚ 
ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɟɞɟɥɶɧɨɟ ɜɪɟɦɹ ɩɟɪɟɤɪɵɬɢɹ ɲɜɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ 
ɡɚɜɢɫɢɬ ɨɬ ɫɩɨɫɨɛɚ ɢɯ ɨɛɪɚɛɨɬɤɢ. Ɍɚɤ ɩɪɢ ɨɱɢɫɬɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɲɜɚ ɫ ɩɨɦɨɳɶɸ 
ɩɵɥɟɫɨɫɧɵɯ ɦɚɲɢɧ ɜɪɟɦɹ ɟɝɨ ɩɟɪɟɤɪɵɬɢɹ ɡɢɦɨɣ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 23 ɱɚɫɚ, 
ɥɟɬɨɦ – 16 ɱɚɫɨɜ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɭɤɥɚɞɤɢ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ 
ɩɪɢɧɹɬɚ ɪɚɜɧɨɣ 20°ɋ ɢɡ ɭɫɥɨɜɢɹ ɪɚɡɪɟɡɤɢ ɩɥɨɬɢɧɵ ɧɚ 36 ɫɟɤɰɢɣ ɲɜɚɦɢ ɫ ɲɚɝɨɦ 
20 ɦ. ɂɡ – ɡɚ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɩɨɞɚɱɢ ɫɦɟɫɢ ɤɨɧɜɟɣɟɪɚɦɢ ɟё ɬɟɦɩɟɪɚɬɭɪɚ 
ɩɨɫɥɟ ɜɵɞɚɱɢ ɫ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ (18,5°ɋ) ɧɟ ɩɨɜɵɲɚɥɚɫɶ ɜ ɛɥɨɤɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 
1,0°ɋ. ɇɚ ɡɚɜɨɞɟ ɫɦɟɫɶ ɨɯɥɚɠɞɚɥɚɫɶ ɜ ɫɦɟɫɢɬɟɥɹɯ ɫ ɩɨɦɨɳɶɸ ɥɶɞɚ.  
ȼ ɩɪɨɟɤɬɟ ɫ ɭɱɟɬɨɦ ɫɟɣɫɦɢɱɧɨɫɬɢ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ (8 ɛɚɥɥɨɜ) 
ɦɢɧɢɦɚɥɶɧɚɹ ɩɪɨɱɧɨɫɬɶ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɪɢɧɹɬɚ ɪɚɜɧɨɣ 0,8 
Ɇɉɚ ɜ ɜɨɡɪɚɫɬɟ 90 ɞɧɟɣ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ 18 Ɇɉɚ. 
ɂɫɩɵɬɚɧɢɹ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɨɛɪɚɡɰɨɜ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ ɩɨɤɚɡɚɥɢ, ɱɬɨ 
ɮɚɤɬɢɱɟɫɤɚɹ ɷɬɚ ɩɪɨɱɧɨɫɬɶ ɛɵɥɚ ɧɚɦɧɨɝɨ ɜɵɲɟ ɪɚɫɱɟɬɧɨɣ. 
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8.3 ɋɪɚɜɧɟɧɢɟ ɫɪɨɤɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɥɨɬɢɧ ɢɡ ɭɤɚɬɚɧɧɨɝɨ ɢ 
ɜɢɛɪɢɪɚɜɚɧɧɨɝɨ ɛɟɬɨɧɚ 
 
Ɇɢɪɨɜɨɣ ɪɟɤɨɪɞ ɩɨ ɤɪɭɩɧɟɣɲɟɦɭ ɨɛɴɟɦɭ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ, ɭɥɨɠɟɧɧɨɝɨ 
ɡɚ 24 ɱ, ɩɪɢɧɚɞɥɟɠɢɬ ɩɥɨɬɢɧɟ Ɍɯɚ Ⱦɚɧ, ɢ ɪɚɜɟɧ 13280 ɤɭɛ. ɦ.  
ɉɥɨɬɢɧɚ Ʌɨɧɬɚɧɶ ɬɚɤɠɟ ɭɫɬɚɧɨɜɢɥɚ ɦɢɪɨɜɨɣ ɪɟɤɨɪɞ, ɧɨ ɭɠɟ ɩɨ 
ɦɚɤɫɢɦɚɥɶɧɨ ɛɵɫɬɪɨɣ ɭɤɥɚɞɤɟ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ, 18476 ɤɭɛ. ɦ. ɜ ɫɭɬɤɢ, 400754 
ɤɭɛ. ɦ. ɜ ɦɟɫɹɰ. 
ɋɪɚɜɧɟɧɢɟ ɫɪɨɤɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 8.5. 
 
Ɋɢɫɭɧɨɤ 8.5 – ɋɪɨɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɥɨɬɢɧ ɢɡ ɭɤɚɬɚɧɧɨɝɨ ɢ 
ɜɢɛɪɢɪɨɜɚɧɧɨɝɨ ɛɟɬɨɧɚ. 
ɂɫɯɨɞɹ ɢɡ ɪɢɫɭɧɤɚ 8.5 ɜɢɞɧɨ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɥɨɬɢɧ ɢɡ ɭɤɚɬɚɧɧɨɝɨ 
ɛɟɬɨɧɚ ɧɚɢɛɨɥɟɟ ɜɵɝɨɞɧɨ, ɜɨ-ɩɟɪɜɵɯ ɢɡ-ɡɚ ɧɢɡɤɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɰɟɦɟɧɬɚ ɢ 
ɧɢɡɤɨɝɨ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ, ɜɨ-ɜɬɨɪɵɯ ɛɵɫɬɪɵɟ ɫɪɨɤɢ ɜɨɡɜɟɞɟɧɢɹ ɩɥɨɬɢɧ. 
 
8.4 ɇɨɜɵɣ ɬɢɩ ɩɥɨɬɢɧ ɢɡ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ 
 
ɉɪɢɦɟɧɟɧɢɹ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ ɩɨɜɥɟɤ ɡɚ ɫɨɛɨɣ ɧɨɜɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɨɫɨɛɟɧɧɨɫɬɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɬɟɯɧɨɥɨɝɢɟɣ ɩɪɢɦɟɧɹɟɦɨɝɨ ɜɢɞɚ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ ɢ 
ɢɧɵɯ ɩɪɢɱɢɧ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ, ɬɚɤɢɟ ɤɚɤ 
ɞɨɛɚɜɥɟɧɢɟ ɝɪɭɧɬɨɜɨɣ ɫɦɟɫɢ ɫ ɞɨɛɚɜɤɨɣ ɰɟɦɟɧɬɚ. ɉɨɹɜɢɥɫɹ ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ 
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«ɨɫɨɛɨ ɬɨɳɢɣ ɭɤɚɬɚɧɧɵɣ ɛɟɬɨɧ», ɤɨɬɨɪɵɣ ɨɬɤɪɵɥ ɧɨɜɭɸ ɤɨɧɰɟɩɰɢɸ 
ɤɨɧɫɬɪɭɤɰɢɣ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ – ɩɪɨɮɢɥɶ ɬɪɚɩɟɰɢɟɜɢɞɧɨɝɨ 
ɫɢɦɦɟɬɪɢɱɧɨɝɨ ɨɱɟɪɬɚɧɢɹ. Ⱦɚɧɧɵɣ ɬɢɩ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɟ ɭɫɬɭɩɚɟɬ ɩɪɟɞɵɞɭɳɢɦ ɬɪɚɞɢɰɢɨɧɧɵɦ ɬɢɩɚɦ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɶɸ, ɧɚɦɧɨɝɨ ɭɦɟɧɶɲɚɟɬ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɩɪɨɱɧɨɫɬɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɦɚɬɟɪɢɚɥɚ ɩɥɨɬɢɧɵ, ɢɦɟɟɬ ɩɨɧɢɠɟɧɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɬɟɥɟ 
ɩɥɨɬɢɧɵ ɢ ɜ ɨɫɧɨɜɚɧɢɢ ɢ ɢɯ ɦɨɠɧɨ ɫɬɪɨɢɬɶ ɧɚ ɫɥɚɛɵɯ ɩɨɥɭɫɤɚɥɶɧɵɯ 
ɨɫɧɨɜɚɧɢɹɯ, ɝɞɟ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɬɪɚɞɢɰɢɨɧɧɵɯ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ 
ɩɥɨɬɢɧ. 
 
8.5 Ɉɛɳɢɣ ɜɵɜɨɞ ɨ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɥɨɬɢɧ ɢɡ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ 
 
ɍɤɚɬɚɧɧɵɣ ɛɟɬɨɧ ɹɜɥɹɟɬɫɹ ɧɨɜɵɦ ɬɢɩɨɦ ɨɫɨɛɨ ɠёɫɬɤɨɝɨ ɦɚɥɨɰɟɦɟɧɬɧɨɝɨ 
ɛɟɬɨɧɚ ɫ ɛɨɥɶɲɢɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɢ ɲɢɪɨɤɢɦ ɮɢɡɢɤɨ – 
ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɡɚɜɢɫɹɳɢɦɢ ɧɟ ɬɨɥɶɤɨ ɨɬ ɟɝɨ ɫɜɨɣɫɬɜ, ɧɨ ɢ ɨɬ 
ɬɟɯɧɨɥɨɝɢɢ ɟɝɨ ɭɤɥɚɞɤɢ. Ɇɚɫɫɨɜɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɥɨɬɢɧ ɢɡ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ 
ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɞɚɧɧɨɟ ɪɟɲɟɧɢɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɤɥɚɞɤɢ 
ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɫ ɛɨɥɶɲɢɦɢ ɬɟɦɩɚɦɢ. ȼ ɫɢɥɭ ɟɝɨ ɜɵɫɨɤɨɣ ɪɚɧɧɟɣ ɩɪɨɱɧɨɫɬɢ 
ɞɜɢɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɫɥɟ 
ɭɤɥɚɞɤɢ ɛɟɬɨɧɚ.  
ȼɧɟɞɪɟɧɢɟ ɩɥɨɬɢɧ ɢɡ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ ɜ ɩɪɚɤɬɢɤɭ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ 
Ɋɨɫɫɢɢ ɫɜɹɡɚɧɨ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɩɪɟɨɞɨɥɟɧɢɹ ɫɟɪɶɟɡɧɵɯ ɨɫɥɨɠɧɟɧɢɣ, 
ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɞɥɢɬɟɥɶɧɵɦɢ ɩɟɪɢɨɞɚɦɢ ɧɢɡɤɢɯ ɡɢɦɧɢɯ ɬɟɦɩɟɪɚɬɭɪ. ɉɟɪɟɯɨɞ 
ɧɚ ɫɟɡɨɧɧɭɸ ɭɤɥɚɞɤɭ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ ɜɨ ɜɧɭɬɪɟɧɧɸɸ ɡɨɧɭ ɩɥɨɬɢɧɵ ɢ 
ɡɢɦɧɸɸ ɭɤɥɚɞɤɭ ɫɬɨɥɛɨɜ ɨɛɵɱɧɨɝɨ ɛɟɬɨɧɚ ɜ ɧɚɪɭɠɧɵɟ ɡɨɧɵ ɩɪɢɜɨɞɢɬ ɤ 
ɫɨɡɞɚɧɢɸ ɫɨɫɬɚɜɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ, ɜ ɤɨɬɨɪɨɦ ɩɪɢɦɟɧɟɧɢɟ ɞɜɭɯ ɪɚɡɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɭɤɥɚɞɤɢ ɪɚɡɧɵɯ ɛɟɬɨɧɨɜ ɩɪɟɩɹɬɫɬɜɭɟɬ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɭɫɤɨɪɟɧɢɸ ɢ 
ɭɞɟɲɟɜɥɟɧɢɸ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɛɪɚɡɭɸɬɫɹ ɧɟɞɨɫɬɚɬɤɢ ɜɨɡɜɟɞɟɧɢɹ ɩɥɨɬɢɧ ɢɡ ɭɤɚɬɚɧɧɨɝɨ 
ɛɟɬɨɧɚ ɜ Ɋɨɫɫɢɢ: 
 ɧɢɡɤɚɹ ɨɞɧɨɪɨɞɧɨɫɬɶ ɩɨ ɩɪɨɱɧɨɫɬɢ ɢ ɜɵɫɨɤɚɹ 
ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ; 
 ɜɵɫɨɤɢɟ ɡɚɬɪɚɬɵ ɪɭɱɧɨɝɨ ɬɪɭɞɚ ɩɪɢ ɩɨɞɝɨɬɨɜɤɢ ɨɫɧɨɜɚɧɢɹ ɩɟɪɟɞ 
ɭɤɥɚɞɤɨɣ;  
 ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɜɟɞɟɧɢɹ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ; 
 ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɦɟɬɶ ɧɚ ɫɨɨɪɭɠɟɧɢɢ ɞɜɟ ɬɟɯɧɨɥɨɝɢɢ – ɭɤɚɬɚɧɧɨɝɨ ɢ 
ɜɢɛɪɢɪɨɜɚɧɧɨɝɨ ɛɟɬɨɧɚ; 
 ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɨɪɭɠɟɧɢɹ ɩɨɞ 
ɬɟɯɧɨɥɨɝɢɸ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ; 
 ɫɥɨɠɧɨɫɬɶ ɨɪɝɚɧɢɡɚɰɢɢ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ;  
 ɡɚɳɢɬɵ ɛɟɬɨɧɚ ɨɬ ɦɨɪɨɡɨɜ ɢ ɞɪɭɝɢɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ. 
Ɉɫɧɨɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ: 
 ɧɢɡɤɢɣ ɪɚɫɯɨɞ ɰɟɦɟɧɬɚ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɧɢɡɤɨɟ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ, 
ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɜɟɫɬɢ ɭɤɥɚɞɤɭ ɛɨɥɶɲɢɦɢ ɛɥɨɤɚɦɢ; 
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 ɜɵɫɨɤɢɣ ɬɟɦɩ ɭɤɥɚɞɤɢ ɡɚ ɫɱёɬ ɦɟɯɚɧɢɡɚɰɢɢ ɪɚɛɨɬ.  
 
 Ȼɨɥɟɟ ɩɨɞɪɨɛɧɨ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɫɪɚɜɧɢɜ 
ɬɚɛɥɢɰɵ 8.3 – 8.6. 
 
Ɍɚɛɥɢɰɚ 8.3 – ɋɚɦɵɟ ɛɵɫɬɪɨ ɡɚɜɟɪɲɟɧɧɵɟ ɩɥɨɬɢɧɵ ɢɡ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ 
ɉɥɨɬɢɧɚ ɋɬɪɚɧɚ H, ɦ Ɉɛɴɟɦ ɍȻ, ɦ3 
ȼɪɟɦɹ 
ɤɥɚɞɤɢ, 
ɦɟɫɹɰɵ 
Ɉɛɴɟɦ ɜ ɦɟɫɹɰ, ɦ3 
ɋɪɟɞɧɹɹ ɉɢɤɨɜɚɹ 
Ʌɨɧɝɬɚɧ Ʉɢɬɚɣ 217 4623 32,4 142758 400755 
Ⱥɩɩɟɪ 
ɋɬɢɥɥɭɨɬɟɪ ɋɒȺ 91 1125 9 125324 204430 
Ɉɥɢɜɟɧɯɟɣɧ ɋɒȺ 97 1070 8,8 121895 224675 
Ȼɟɣɞɚɝ Ɍɭɪɰɢɹ 96 2350 20,9 112566 165000 
Ȼɟɧɢ Ƚɚɪɭɧ Ⱥɥɠɢɪ 118 1690 16,4 102860 175000 
Ɍɚɭɦ ɋɚɭɤ ɋɒȺ 49 2448 25,7 95253 189470 
ɋɨɧ Ʌɚ ȼɶɟɬɧɚɦ 139 2677 31,5 84984 200075 
ȼɚɢɬɚɪɧɚ ɂɧɞɢɹ 103 1217 15,8 77300 134125 
Ɋɚɥɤɨ ɑɢɥɢ 155 1596 20,9 76449 147600 
Ⱥɥ ȼɟɯɞɚɯ ɂɨɪɞɚɧɢɹ/ɋɢɪɢɹ 94 1426 19 75172 123860 
ɂёɜɚ Ɇɶɹɧɦɚ 134 2473 34,3 72247 147320 
 
Ɍɚɛɥɢɰɚ 8.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɥɨɬɢɧ ɢɡ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ ɜ ɜɟɞɭɳɢɯ ɫɬɪɚɧɚɯ, 
ɩɨ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɩɥɨɬɢɧ ɢɡ ɭɤɚɬɚɧɧɨɝɨ ɛɟɬɨɧɚ 
ɋɬɪɚɧɚ ɑɢɫɥɨ ɩɥɨɬɢɧ 
ȼɵɫɨɬɚ, ɦ 
ɋɪɟɞɧɹɹ - 
ɦɚɤɫɢɦɚɥɶɧɚɹ 
Ɉɛɴɟɦ 
ɭɤɚɬɚɧɧɨɝɨ 
ɛɟɬɨɧɚ, ɦ3 ·  103 
ɋɪɟɞɧɢɣ - 
ɦɚɤɫɢɦɚɥɶɧɵɣ 
Ɉɛɴɟɦ ɛɟɬɨɧɚ 
ɦ3 ·  103 
ɋɪɟɞɧɢɣ - 
ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɋɨɞɟɪɠɚɧɢɟ 
ɭɤɚɬɚɧɧɨɝɨ 
ɛɟɬɨɧɚ, % 
ɋɪɟɞɧɟɟ - 
ɦɚɤɫɢɦɚɥɶɧɨɟ 
Ʉɢɬɚɣ 107 75 – 217 380 – 4600 580 – 6700 65 – 67 
Ȼɪɚɡɢɥɢɹ 40 42 – 100 220 – 945 250 – 1440 82 – 95 
əɩɨɧɢɹ 48 87 – 156 375 – 1537 593 – 2000 63 – 77 
ɋɒȺ 39 36 – 94 160 – 1125 180 – 1280 90 – 92 
ɂɫɩɚɧɢɹ 24 52 – 120 150 – 1050 170 – 1200 87 – 90 
 
Ɍɚɛɥɢɰɚ 8.5 – ɋɨɞɟɪɠɚɧɢɟ ɜɹɠɭɳɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɭɤɚɬɚɧɧɨɦ ɛɟɬɨɧɟ 
ɋɬɪɚɧɚ ɑɢɫɥɨ ɩɥɨɬɢɧ 
Ɋɚɫɯɨɞ ɰɟɦɟɧɬɚ, 
ɤɝ/ɦ3 
ɋɪɟɞɧɢɣ - 
ɦɚɤɫɢɦɚɥɶɧɵɣ  
Ɋɚɫɯɨɞ 
ɩɭɰɰɨɥɚɧɚ, ɤɝ/ɦ3 
ɋɪɟɞɧɢɣ - 
ɦɚɤɫɢɦɚɥɶɧɵɣ 
Ɉɛɳɢɣ ɪɚɫɯɨɞ 
ɜɹɠɭɳɢɯ, ɤɝ/ɦ3 
ɋɪɟɞɧɢɣ - 
ɦɚɤɫɢɦɚɥɶɧɵɣ 
Ʉɢɬɚɣ 107 79 – 140 94 – 140 173 – 230 
Ȼɪɚɡɢɥɢɹ 40 70 – 80 15 – 50 85 – 100 
əɩɨɧɢɹ 48 87 – 96 35 – 78 122 – 130 
ɋɒȺ 39 85 – 184 53 – 173 138 – 252 
ɂɫɩɚɧɢɹ 24 75 – 88 133 – 170 208 – 270 
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Ɍɚɛɥɢɰɚ 8.6 – Ⱦɟɫɹɬɶ ɫɚɦɵɯ ɜɵɫɨɤɢɯ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ ɢɡ ɭɤɚɬɚɧɧɨɝɨ 
ɛɟɬɨɧɚ 
ɉɥɨɬɢɧɚ ɋɬɪɚɧɚ ȼɵɫɨɬɚ, ɦ 
 
Ɉɛɴɟɦ, ɦ3 ·  103 ɋɨɞɟɪɠɚɧɢɟ ɜɹɠɭɳɢɯ, ɤɝ/ɦ3 
ɍɤɚɬɚɧɧɵɣ 
ɛɟɬɨɧ Ɉɛɳɢɣ ɐɟɦɟɧɬ ɉɭɰɰɨɥɚɧɚ 
Ʌɨɧɝɬɚɧ Ʉɢɬɚɣ 217 4952 7458 99 121 
Ƚɭɚɧɱɠɨɭ Ʉɢɬɚɣ 201 820 2870 61 91 
Ɇɚɣɥ 1 Ʉɨɥɭɦɛɢɹ 188 1669 1730 85 - 160 0 
ɍɪɚɜɚɦɚ əɩɨɧɢɹ 156 1294 1860 91 39 
Ɇɢɹɝɚɡɢ əɩɨɧɢɹ 156 1537 2001 91 39 
Ⱦɠɢɧɚɧɝɢɚɨ Ʉɢɬɚɣ 156 2400 3920 72 108 
Ɋɚɥɤɨ ɑɢɥɢ 155 1596 1640 133 57 
Ɍɚɤɢɡɚɜɚ əɩɨɧɢɹ 140 810 1800 84 36 
ɋɨɧ Ʌɚ ȼɶɟɬɧɚɦ 139 2677 4800 60 160 
ɋɚɣɧɟ Ɍɭɪɰɢɹ 137 1560 165 85 105 
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ɁȺɄɅɘɑȿɇɂȿ 
 
ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ, ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ 
ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, ɩɨɫɬɪɨɟɧɵ ɤɪɢɜɵɟ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ.  
ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɜ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 
ɢ ɝɢɞɪɨɥɨɝɢɢ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɍɚɫɟɟɜɫɤɨɣ Ƚɗɋ, ɚ 
ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟɟ ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ ɢ 
ɥɟɬɚ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ 624МВтГЭСɭɫɬN  . Ɍɚɫɟɟɜɫɤɚɹ Ƚɗɋ ɛɭɞɟɬ 
ɪɚɛɨɬɚɬɶ ɜ ɛɚɡɨɜɨɣ ɱɚɫɬɢ ɝɪɚɮɢɤɚ. Ɉɩɪɟɞɟɥɟɧɵ ɨɬɦɟɬɤɢ ɍɆɈ = 151,10 ɢ ɇɉɍ = 
170,00. ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɩɪɢ ɞɚɧɧɵɯ ɨɬɦɟɬɤɚɯ ɪɚɜɟɧ 7,6 ɤɦ3. ɉɪɨɢɡɜɟɞɟɧɚ 
ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 3,2 
ɦɥɪɞ. ɤȼɬ·ɱ. 
ȼ ɞɚɥɶɧɟɣɲɟɦ ɛɵɥ ɜɵɛɪɚɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɱɟɬɵɪɶɦɹ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ ɫ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɦɢ ɬɭɪɛɢɧɚɦɢ ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɢɯ ɤɨɥɟɫ 
6,00 ɦ (ɊɈ-75-ȼ-600). 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɣ ɬɭɪɛɢɧɵ ɫ 
ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 115,4 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-1130/140-48 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 152,8 
Ɇȼɬ.  
ɋɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɨɬɧɨɫɹɬɫɹ ɤ ɧɚɢɜɵɫɲɟɦɭ ɤɥɚɫɫɭ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɢ ɟё ɷɥɟɦɟɧɬɵ, 
ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ. ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɩɥɨɬɢɧɵ 57,5 ɦ 
ɫ 4 ɜɨɞɨɫɥɢɜɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ ɢ ɧɚɩɨɪɨɦ ɧɚ ɜɨɞɨɫɥɢɜɟ 12 ɦ. ȼɵɫɨɬɚ 
ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ 65 ɦ ɢ ɲɢɪɢɧɚ 54 ɦ ɩɨ ɨɫɧɨɜɚɧɢɸ. Ɂɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ 
ɝɪɚɧɢ 0,7.  ɉɥɨɬɢɧɚ ɫɩɨɫɨɛɧɚ ɩɪɨɩɭɫɬɢɬɶ ɪɚɫɯɨɞ ɜɨɞɵ ɞɨ 4640 ɦ3/ɫ.  
ȼ ɤɚɱɟɫɬɜɟ ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ ɛɵɥ ɜɵɛɪɚɧ ɫɩɨɫɨɛ ɝɚɲɟɧɢɹ ɫɜɨɛɨɞɧɨ 
ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ, ɢɫɯɨɞɹ ɢɡ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ, ɜɵɫɨɬɵ ɩɥɨɬɢɧɵ 
ɛɨɥɟɟ 40 ɦ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɬɜɨɪɧɨɫɬɢ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɛɵɬɶ ɛɨɥɶɲɟ 3. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɩɨɥɭɱɢɥɨɫɶ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ 
161 ɦ ɢ ɹɦɚ ɝɥɭɛɢɧɨɣ 26,29 ɦ.  
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɸɬɫɹ 
ɲɜɵ (ɦɟɠɫɟɤɰɢɨɧɧɵɟ ɢ ɦɟɠɫɬɨɥɛɱɚɬɵɟ). Ⱦɥɢɧɚ ɤɚɠɞɨɣ ɫɟɤɰɢɣ ɪɚɜɧɚ 13,5 ɦ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɪɟɡɤɢ ɦɟɠɫɬɨɥɛɱɚɬɵɦɢ ɲɜɚɦɢ ɩɨɥɭɱɢɥɨɫɶ 3 ɫɬɨɥɛɚ ɩɨ 18 ɦ. ɉɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɛɵɥɢ ɩɪɢɧɹɬɵ 2 ɫɦɨɬɪɨɜɵɯ ɝɚɥɟɪɟɢ ɧɚ ɨɬɦɟɬɤɚɯ 120,00 ɢ 
145,00, ɚ ɬɚɤ ɠɟ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɢ ɞɪɟɧɚɠɧɚɹ ɝɚɥɟɪɟɢ ɧɚ ɨɬɦɟɬɤɟ 95,00. ɗɬɢ 
ɝɚɥɟɪɟɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɨɫɦɨɬɪɚ ɢ ɪɟɦɨɧɬɚ ɫɨɨɪɭɠɟɧɢɹ, ɱɢɫɬɤɢ ɞɪɟɧɚɠɚ. 
Ɍɚɤɠɟ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɞɪɟɧɚɠ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɫɛɨɪɚ ɜɨɞɵ ɢɡ 
ɝɚɥɟɪɟɣ ɢ ɟё ɫɛɪɨɫɚ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɱɟɪɟɡ ɞɪɟɧɚɠɧɭɸ ɫɤɜɚɠɢɧɭ.  Ⱦɥɹ 
ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ ɡɞɚɧɢɹ Ƚɗɋ ɩɪɟɞɭɫɦɨɬɪɟɧ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ 
ɜɵɞɜɢɧɭɬɵɣ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɧɚ 49,5 ɦ. ɇɚ ɝɪɟɛɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɞɨɪɨɝɚ II 
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ɤɥɚɫɫɚ ɲɢɪɢɧɨɣ 6 ɦ ɢ ɤɨɡɥɨɜɨɣ ɤɪɚɧ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 80 ɬ ɞɥɹ ɩɨɞɴɟɦɚ 
ɚɜɚɪɢɣɧɨɝɨ ɢ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɨɜ. 
ɉɨɞɡɟɦɧɵɣ ɤɨɧɬɭɪ ɫɨɫɬɨɢɬ ɢɡ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɚ. 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɪɚɜɧɚ 37,1 ɦ. Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɧɨɣ ɫɤɜɚɠɢɧɵ 
ɪɚɜɧɚ 18,6 ɦ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɪɤɢ ɤɪɢɬɟɪɢɟɜ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ 
ɧɟɨɛɯɨɞɢɦɵɦ ɭɫɥɨɜɢɹɦ ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ.  
ɍɫɥɨɜɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɡɚɩɚɫɨɦ: ɫ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɧɚɞɟɠɧɨɫɬɢ ɪɚɜɧɵɦ 1,36 ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ 1,43 ɞɥɹ ɨɫɨɛɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ. ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ 
ɭɫɬɨɣɱɢɜɨɫɬɢ. 
ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɩɪɨɟɤɬ «Ɍɚɫɟɟɜɫɤɚɹ Ƚɗɋ ɧɚ ɪɟɤɟ 
Ɍɚɫɟɟɜɚ», ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 624 Ɇȼɬ ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɩɪɚɜɞɚɧ.  
ɉɪɨɟɤɬ ɨɤɭɩɢɬɫɹ ɟɳɟ ɞɨ ɟɝɨ ɨɤɨɧɱɚɧɢɹ, ɬɚɤ ɤɚɤ ɫɪɨɤ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɥɹɟɬ 
300 ɦɟɫɹɰɚ (25 ɥɟɬ), ɚ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - 81 ɦɟɫɹɰɟɜ (6,75ɥɟɬ).  
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɨɫɬɚɜɥɹɟɬ 0,094 ɪɭɛ/ɤȼɬ·ɱ. ɍɞɟɥɶɧɵɟ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ 95314,1 ɪɭɛ/ɤȼɬ.  
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ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-
113; 
21) ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ. ɉɨɞ ɪɟɞ. Ⱦ.ɋ. ɓɚɜɟɥɟɜɚ. ɍɱɟɛɧɨɟ 
ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ. Ʌ., «ɗɧɟɪɝɢɹ», 1976. 656ɫ. ɫ ɢɥ. 
22) ɋɭɞɚɤɨɜ ȼ.Ȼ., Ɍɨɥɤɚɱɟɜ Ʌ.Ⱥ.: ɋɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 
ɜɵɫɨɤɢɯ ɩɥɨɬɢɧ. ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 1988 ɝ. 
23) Ʌɹɩɢɱɟɜ ɘ.ɉ: ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɫɨɜɪɟɦɟɧɧɵɯ 
ɜɵɫɨɤɢɯ ɩɥɨɬɢɧ: ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. ɂɡɞ-ɜɨ ɊɍȾɇ, 2004. 275 ɫ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
Ɍɚɛɥɢɰɚ Ⱥ.1 – ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
Ɇɟɫɹɰ Q,ɦ3/ɫ Qɜɯɤ<Qɧɛ   Vɜɞɯɳ,ɤɦ3 Zɜɛ,ɦ Zɧɛ,ɦ H,ɦ N,Ɇȼɬ Nɝɚɪ,Ɇȼɬ 
  Qɛɵɬɩɨɥ Qɯɨɥɫɛɪ Qɮɢɥɶɬɪ Qɜɞɯɳ Qɜɯɤ Qɧɛ Qɝɷɫ ɧɚɱ dV ɤɨɧ ɧɚɱ ɤɨɧ ɫɪɟɞɧ 
    
10 360 0 2 90 452 452 450 19,17 0,23 18,94 170,00 168,87 169,43 96,95 71,79 292 ɉɈ ȼɏɄ 
11 169 0 2 253 226 424 422 18,94 0,66 18,28 168,87 166,16 167,51 96,83 69,98 267 267 
12 146 0 2 843 226 991 989 18,28 2,19 16,10 166,16 160,28 163,22 99,05 63,46 567 567 
1 114 0 2 974 226 1090 1088 16,10 2,52 13,57 160,28 155,30 157,79 99,43 57,67 567 567 
2 82 0 2 444 226 528 526 13,57 1,15 12,42 155,30 152,90 154,10 97,26 56,15 267 267 
3 79 0 2 145 226 226 224 12,42 0,38 12,04 152,90 152,07 152,49 95,99 55,79 113 ɉɈ ȼɏɄ 
4 287 0 2 163 452 452 450 12,04 0,42 11,62 152,07 151,11 151,59 96,57 54,32 221 ɉɈ ȼɏɄ 
5 1725 0 2 -1275 452 452 450 11,6221 -3,30 14,93 151,11 157,95 154,53 96,57 57,26 233 ɉɈ ȼɏɄ 
6 1128 0 2 -678 452 452 450 14,93 -1,76 16,68 157,95 161,57 159,76 96,57 62,49 254 ɉɈ ȼɏɄ 
7 945 0 2 -495 452 452 450 16,68 -1,28 17,97 161,57 165,07 163,32 96,57 66,05 268 ɉɈ ȼɏɄ 
8 726 0 2 -276 452 452 450 17,97 -0,72 18,68 165,07 167,74 166,41 96,57 69,14 281 ɉɈ ȼɏɄ 
9 638 0 2 -188 452 452 450 18,68 -0,49 19,17 167,74 170,00 168,87 96,57 71,60 291 ɉɈ ȼɏɄ 
 
Ɍɚɛɥɢɰɚ Ⱥ.2 – ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
Ɇɟɫɹɰ Q,ɦ3/ɫ 
Qɜɯɤ<Qɧ
ɛ   Vɜɞɯɳ,ɤɦ3 Zɜɛ,ɦ 
Zɧɛ,ɦ H,ɦ 
N,Ɇȼ
ɬ 
Nɝɚɪ,Ɇȼ
ɬ   
Qɛɵɬɩɨ
ɥ 
Qɯɨɥɫɛ
ɪ 
Qɮɢɥɶɬ
ɪ 
Qɜɞɯ
ɳ 
Qɜɯ
ɤ Qɧɛ Qɝɷɫ ɧɚɱ dV ɤɨɧ ɧɚɱ ɤɨɧ ɫɪɟɞɧ 
10 383 0 2 67 452 452 450 19,17 0,17 19,00 
170,0
0 
169,1
5 
169,5
7 96,95 71,93 293 ɉɈ ȼɏɄ 
11 210 0 2 210 226 422 420 19,00 0,54 18,45 
169,1
5 
166,8
1 
167,9
8 96,82 70,45 267 267 
12 203 0 2 775 226 980 978 18,45 2,01 16,44 
166,8
1 
161,0
2 
163,9
1 99,01 64,20 567 567 
1 160 0 2 912 226 1074 1072 16,44 2,36 14,08 
161,0
2 
156,3
1 
158,6
7 99,37 58,60 567 567 
2 115 0 2 400 226 517 515 14,08 1,04 13,04 
156,3
1 
154,2
2 
155,2
7 97,21 57,36 267 267 
3 114 0 2 110 226 226 224 13,04 0,29 12,76 154,2 153,6 153,9 95,99 57,23 116 ɉɈ ȼɏɄ 
121 
 
2 3 2 
4 443 0 2 438 452 883 881 12,76 1,14 11,62 
153,6
3 
151,1
1 
152,3
7 97,97 53,70 427 ɉɈ ȼɏɄ 
5 2311 0 2 -1191 452 1122 1120 11,62 -3,09 14,71 
151,1
1 
157,5
3 
154,3
2 98,70 54,92 555 ɉɈ ȼɏɄ 
6 1536 0 2 -790 452 748 746 14,71 -2,05 16,76 
157,5
3 
161,7
4 
159,6
3 97,54 61,40 414 ɉɈ ȼɏɄ 
7 1037 0 2 -470 452 569 567 16,76 -1,22 17,98 
161,7
4 
165,1
0 
163,4
2 96,96 65,76 337 ɉɈ ȼɏɄ 
8 851 0 2 -208 452 645 643 17,98 -0,54 18,51 
165,1
0 
167,0
5 
166,0
8 97,21 68,17 396 ɉɈ ȼɏɄ 
9 680 0 2 -253 452 429 427 18,51 -0,66 19,17 
167,0
5 
170,0
0 
168,5
3 96,49 71,33 275 ɉɈ ȼɏɄ 
ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 
Ⱦɚɧɧɵɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
Ɍɚɛɥɢɰɚ Ȼ.1 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
Qɧɛ Zɧɛ(ɥɟɬɨ) Zɧɛ(ɡɢɦɚ) ɇɧɩɭ ɇɭɦɨ Hzɜɛ1 H Q H Q 
ɦ3/ɫ ɦ ɦ ɦ ɦ ɦ ɦ ɦ3/ɫ ɦ ɦ3/ɫ 
0 95,00 95,00 74,50 55,6 62,3 72,3 1017 58,3 1261 
100 95,36 95,45 74,14 55,2 61,9 71,3 1031 57,3 1250 
200 95,72 95,89 73,78 54,9 61,6 70,3 1045 55,8 1233 
300 96,06 96,32 73,44 54,5 61,2 69,3 1061 54,3 1217 
400 96,40 96,74 73,10 54,2 60,9 68,3 1076 52,8 1200 
500 96,74 97,15 72,76 53,9 60,6 67,3 1092 51,3 1183 
600 97,06 97,55 72,44 53,5 60,2 66,3 1109 49,8 1165 
700 97,39 97,94 72,11 53,2 59,9 65,3 1125 48,3 1147 
800 97,70 98,33 71,80 52,9 59,6 64,3 1143 46,8 1129 
900 98,02 98,71 71,48 52,6 59,3 63,3 1161 45,3 1111 
1000 98,33 99,09 71,17 52,3 59,0 62,3 1180 43,8 1093 
122 
 
1100 98,63 99,46 70,87 52,0 58,7 61,3 1199 42,3 1074 
1200 98,94 99,83 70,56 51,7 58,4 60,3 1219 40,8 1055 
1300 99,24 100,20 70,26 51,4 58,1 59,3 1239 39,3 1035 
1400 99,54 100,57 69,96 51,1 57,8 58,3 1261 37,8 1015 
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Ɋɢɫɭɧɨɤ Ȼ.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 
 
50.0 
51.0 
52.0 
53.0 
54.0 
55.0 
56.0 
57.0 
58.0 
59.0 
60.0 
61.0 
62.0 
63.0 
64.0 
65.0 
66.0 
67.0 
68.0 
69.0 
70.0 
71.0 
72.0 
73.0 
74.0 
75.0 
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 
Hɝɷɫ,ɦ 
Qɝɷɫ,ɦ3/c 
73,6 
58,3 
51,8 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 
Ɍɚɛɥɢɰɚ ȼ.1 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ 
 
  
ɇɚɝɪɭɡɤɚ ɫɢɫɬɟɦɵ ɋɭɳɟɫɬɜɭɸɳɚɹ Ƚɗɋ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ Ɍɗɋ 
ɦɟɫɹɰɵ P Pɚɪ Pɧɪ Nɪɚɛ Nɚɪ Nɧɪ Nɪɟɦ Nɪɚɛ Nɚɪ Nɧɪ Nɪɟɦ Nɪɚɛ Nɚɪ Nɧɪ Nɪɟɦ 
I 8643 691 173 2310 185 46   567 45 11   5820 466 116   
II 8309 665 166 2310 185 46   267 21 5   5732 459 115   
III 7731 618 155 2310 185 46 329 147 12 3   5274 422 105   
IV 7064 565 141 1890 151 38   198 16 4   4976 398 100 430 
V 6485 519 130 1890 151 38   205 16 4   4390 351 88 680 
VI 6152 492 123 1890 151 38   202 16 4   4060 325 81 1030 
VII 6152 492 123 1890 151 38   205 16 4   4057 325 81 1030 
VIII 6485 519 130 1890 151 38 
 
218 17 4   4377 350 88 670 
IX 7063 565 141 1890 151 38   188 15 4 
 
4985 399 100 540 
X 7731 618 155 1890 151 38   231 18 5 100 5610 449 112   
XI 8309 665 166 2310 185 46   267 21 5 50 5732 459 115   
XII 8643 691 173 2310 185 46   567 45 11   5820 466 116   
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Ɋɢɫɭɧɨɤ ȼ.1 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 
0 
1000 
2000 
3000 
4000 
5000 
6000 
7000 
8000 
9000 
1 2 3 4 5 6 7 8 9 10 11 12 
N,Ɇȼɬ 
Ɇɟɫɹɰɵ 
Ɋɟɦ. ɉɪɨɟɤɬ. Ƚɗɋ 
Ɋɟɦ. ɋɭɳ. Ƚɗɋ 
Ɋɟɦ. Ɍɗɋ 
ɇɚɝɪ. Ɋɟɡ. ɋɭɳ. Ƚɗɋ 
ɇɚɝɪ. Ɋɟɡ. ɉɪɨɟɤɬ. Ƚɗɋ 
Ⱥɜɚɪ. Ɋɟɡ. Ɍɗɋ 
ɋɭɳ. Ƚɗɋ 
ɉɪɨɟɤɬ. Ƚɗɋ 
Ɍɗɋ 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 
Ɋɚɛɨɱɚɹ ɡɨɧɚ ɊɈ75-ȼ-600 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ɋɢɫɭɧɨɤ Ƚ.1 – Ɋɚɛɨɱɚɹ ɡɨɧɚ ɊɈ75-ȼ-600 
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 
 
Ƚɍɏ ɬɭɪɛɢɧɵ ɊɈ75-ȼ 
 
 
Ɋɢɫɭɧɨɤ Ⱦ.1 – Ƚɍɏ ɬɭɪɛɢɧɵ ɊɈ75-ȼ 
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ɉɊɂɅɈɀȿɇɂȿ ȿ 
 
Ɍɚɛɥɢɰɚ Ɋɵɛɤɢɧɚ - Ⱥɥɟɤɫɟɟɜɚ 
Ɍɚɛɥɢɰɚ ȿ.1 – Ɋɵɛɤɢɧɚ – Ⱥɥɟɤɫɟɟɜɚ 
p% 0,01 0,1 0,5 1 3 5 10 20 50 75 95 97 99 99,9 
ɮɢ 4,38 3,52 2,86 2,53 2,00 1,72 1,31 0,82 -0,05 -0,70 -1,55 -1,75 -2,10 -2,67 
Ms 1,261 1,014 0,824 0,729 0,576 0,495 0,377 0,236 -0,014 -0,202 -0,446 -0,504 -0,605 -0,769 
Ks 2,261 2,014 1,824 1,729 1,576 1,495 1,377 1,236 0,986 0,798 0,554 0,496 0,395 0,231 
Q 4640 4132 3742 3547 3234 3068 2826 2536 2022 1638 1136 1018 811 474 
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ɉɊɂɅɈɀȿɇɂȿ ɀ 
 
Ƚɪɚɮɢɤ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɜɟɬɪɨɜɵɯ ɜɨɥɧ 
 
Ɋɢɫɭɧɨɤ ɀ.1 – Ƚɪɚɮɢɤɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɜɟɬɪɨɜɵɯ ɜɨɥɧ 
ɜ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɢ ɦɟɥɤɨɜɨɞɧɨɣ ɡɨɧɚɯ 
130 
 
ɉɊɂɅɈɀȿɇɂȿ ɂ 
 
ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 
 
Ɋɢɫɭɧɨɤ ɂ.1 – ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 
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ɉɊɂɅɈɀȿɇɂȿ Ʉ 
 
ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ 
 
Ɋɢɫɭɧɨɤ Ʉ.1 – ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ 
132 
 
ɉɊɂɅɈɀȿɇɂȿ Ʌ 
 
ɇɚɩɪɹɠɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 
Ɋɢɫɭɧɨɤ Ʌ.1 – ɗɩɸɪɚ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
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ɉɊɂɅɈɀȿɇɂȿ Ɇ 
 
ɇɚɩɪɹɠɟɧɢɹ ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 
Ɋɢɫɭɧɨɤ Ɇ.1 – ɗɩɸɪɚ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
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1. Размеры на чертеже даны в м.
Дементьев
Эклер
Генеральный план. Вид с верхнего
бьефа. Экспликация объектов.
Ведомость состава проекта
1 6
Затеев
Затеев
2
4
0
6
УНБmax = 108,60
НПУ = 170,00
5
1
3
4
93,19 100 10 57,5 227,34
р. Т
асе
ева
Ось агрегатовГА1ГА2ГА3ГА4
2
Ось автодороги
Подкрановые пути
Генеральный план
Долерит Галька
Вид с верхнего бьефа
Ю
С
Наименование
Экспликация объектов
№
1 Правобережная глухая бетонная часть плотины
2 Станционная часть плотины
3 Бетонная водосливная плотина
Левобережная глухая бетонная часть плотины4
5 Здание ГЭС
6
7
Здание административно-технического персонала
Здание КРУЭ
18
020
0
1
4
0
1
6
0
1
2
0
22
0
2
0
0
1
2
0
1
4
0
1
6
0
1
8
0
7
Яма размыва
488,03
10 100 93,1957,5227,34
1234567891011121314152021222324252627282930313233343536
ГП 177,20
НПУ 170,00ФПУ 172,00
УМО 151,10
4 1
19 18 17 16
3
27
2
№ п.п Обозначение Наименование Примечание
Ведомость состава проекта
1
  проекта
2   Поперечный разрез станционной части,
  основные характеристики гидроагрегата
3    Поперечный разрез бетонной водосливной
   плотины, план плотины
4    Строительный генеральный план,
   экспликация объектов
5
6
 ВКР - 08.03.02 - 541312605 - ГР2
 ВКР - 08.03.02 - 541312605 - ГР1
ВКР - 08.03.02 - 541312605 - ГП
 ВКР - 08.03.02 - 541312605 - ПОС
 ВКР - 08.03.02 - 541312605 - ПОС
 ВКР - 08.03.02 - 541312605 - ПОС
  Генеральный план, вид с верхнего бьефа
  экспликация объектов,  ведомость состава
   Этапы возведения сооружений(1-5),
   экспликация объектов
   Календарный план строительства
Масштаб 1:2000
Масштаб 1:1000
???. ???? ?????.??????? ????
?????? ????
????
???????
????????
????????
??????? ?????????????????????????????
????. ???????
?????-????????????????????????????????????????
????????????
???????????, 2017
???????????????
????????????
????- 08.03.02 - 541312605 - ??1
2
???????????????????????????????????,
?????????????????????????????????????
??????
??????
???????????????????????????????????
D1 = 6,0
??????03
101,72
88,46
86,58
121,23
107,28
93,80
79,16
131,02
???????????????/??40?
????????????
???????????????/??80?
??????????????
?????????????????
??????????????????????
1. ???????????????????????????.
??????????
??????????
???????????????/??500? 2 ???
???max 108,62 ??????????????
???min 95,79 ????????0??? 95,00
??????????
36,00
2. ????????????????????. ???????????????- 08.03.02 - 541312605 - ??????????????
97,76
89,68
176,07
?????????:400
101,72
112,81
??????????????????-??????????
???????
??????????????
??????
??????
131,27
138,87
?????????????????????????????????????
??????????? ???????????
?????????????? ??????????????
????????????????? 4
????????????????
??????????? ???????
???????????????? ????????????
?????
???????????? ??????
????????? ??????
??????????? ??????
?????????????????
???????????????
192,73
???
107,66
101,72
93,80
???. ???? ?????.??????? ????
?????? ????
????
???????
????????
????????
??????? ?????????????????????????????
????. ???????
?????-????????????????????????????????????????
????????????
???????
????????????????
??????????
???????????????
?????????
????- 08.03.02 - 541312605 - ??2
3
??????????????????????????
??????????????????? , ????
???????
??????
??????
????????1:1000
100,2
161,1
116,5
13
,5
10
57
,5
m
=0,7
6
18?3=54,0
1 : 
1,5
????????????
??????????????????????????????????????????????
5,4
1. ????????????????????????????????????? .
2. ????????????????????. ???????????????- 08.03.02 - 541312605 - ??
??????
74,40
95,00
120,00
145,00
?????????0
?????????0
??????2,00
?????????????????????? ??????????????
 177,20
158,00 ?????????????????
?????????????? ??
109,60 ???max = 108,60
68,71
1 : 2,2
??????????
??????????? 55,84
93,00
????????????
??????
?????????????
???
???. ???? ?????.??????? ????
?????? ????
????
???????
????????
????????
??????? ?????????????????????????????
????. ???????
?????-????????????????????????????????????????
????????????
???????????, 2017
???????????????
?????
????????????????????????????? ,
????????????????????
??????
??????
4
200
1
2
14
3
10
11
6 4
13
15
3
?????????????????????????????
1 ???????????????????? 11 ????
2 ??????????????????? 12 ???
3 ?????????????? 13 ????????????????
4 ???????? 14 ??????????????
5 ?????????? 15 ??????????????????
6 ????????
7 ?????????????
8 ????
9 ??????????????????????????
10 ??????????????
????????????????????
????- 08.03.02 - 541312605 - ???
8
5
9
12
12
?????????????
76
???????????
7 ??
180
160140120
180
160
140
120
200
1. ????????????????????. ???????????????- 08.03.02 - 541312605 - ??
???. ???? ?????.??????? ????
?????? ????
????
???????
????????
????????
??????? ?????????????????????????????
????. ???????
?????-????????????????????????????????????????
????????????
???????????, 2017
??????
????- 08.03.02 - 541312605 - ???
5
?????????
?????
??????
??????
???????????????????????????? (1-5),
????????????????????
???????????????????????????
57,597,3
252,1
488,03
?????1
5
120
18
0 140
160
180
12
0
14
016
0 2
?
.
 ???????
103,60
110,00
 ??????????????
??????
488,03
100 10 57,5 94,8420,05
120
18
0 140
160
180
12
0
14
016
0 2
6
1
?
.
 ???????
103,60
110,00
?????3
488,03
40,25 139,75
347,5
100 10 57,5
120
18
0 140
160
180
12
0
14
016
0 14 3
?
.
 ???????
103,60
125,00
?????4 - 5
488,03
100 10 57,5 227,3493,19
120
18
0
140
160
180
12
0
14
0
16
0
21
?
.
 ???????
4 3170,00
???max = 108,60
?????????,00
2
1. ???????????????????????????.
2. ????????????????????. ???????????????- 08.03.02 - 541312605 - ??
????????????????????
????????????
????????????????????
?
 1
 2
 3
 4
????????????????????
???????????????????????????
????????????????????????????
 5
 6
????????????????????????
????????????????????????
????- 08.03.02 - 541312605 - ???
???. ???? ?????.??????? ????
?????? ????
????
???????
????????
????????
??????? ?????????????????????????????
????. ???????
?????-????????????????????????????????????????
????????????
???????????, 2017
??????
??????????????????????????????
6
?????????
?????
??????
??????
??????????????????????????????
??????????????????????????????????
???????????????????????????
???????????????????????????????????
?????????????????????I ???????
??????????????????I ???????
?????????????????????II ???????
?????????????????????
???????????????????????
??????????????
1
2
3
4
5
6
7
12
13
14
15
16
17
19
20
21
??????????????????????????
???????????????????????
??????
?????????
I      II     III    IV    V
????????????
??????????
???????????
????????????????
??????????
I      II     III    IV I      II     III    IV I      II     III    IV I      II     III    IV I      II     III    IV I      II     III    IV
1 ??? 2 ??? 3 ??? 4 ??? 5 ??? 6 ?????
??
?
???
???
?
??
??
?
???
?
???
??
?????????????
???????????????????????
??????????????
?????????????????????
???????????????????????
??????????????
?????????????????????
???????????????????????
??????????????
????????????
??????????
?????????? ??????????????????????????????
24
?????????????????????????????
????????????????????????
22
23
??????????????
?????????????
26
I      II     III    IV
7 ???
1
2
4
5
6
7
9
I      II     III    IV
8 ???
??
???
???
???
???
???
???
???
???
???
??
???
??
??
???
???
??
???
???
???
??
???????
??????
??
???
???
???
???
???
???
???
???
???
???
??
??
???
???
???
??
???
???
???
??
??????.?????????????????????????????I VIVII III
?????????
?????????????
?????????
??
???
???
???
??
.
 
???
???
.
???
3
?????????
????????????
?????????
9
10
11
?????????????????????
???????????????????????
??????????????
8
25
18
????????????????????????????????
???????????
?????????????????????
8
??????????????????II ???????
???????????
???????
???????????
?????????
??
???
???
???
???
???
???
???
???????
???????
31
213
15
111
256
612
75
263
11
450
73
419
13
227
????????????????????
????????????????????
474
1971
1. ????????????????????. ???????????????- 08.03.02 - 541312605 - ??
???????????????????????? ????????????
????????????????- ????????????????????????
??????????????
????????????????????????????????????= 170,00 ?
??????= 151,10 ?
                                N????= 624 ???
        ? = 3,2 ??????????
N, ???
Z??, ?
??????
155
150
10 11 12 1 2 3 4 5 6 7 8 9
??????
9000
8000
7000
6000
5000
4000
3000
2000
1000
0 1 2 3 4 5 6 7 8 9 10 11 12
P, ???
?, ?????????
20
0
500
1000
1500
2000
2500
3000
5000
0
5500
6000
6500
7000
7500
8000
P, ???
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 t, ?
8500
160
165
170
175
????????????????
??????
1 2 3 4 5 6 7 8 9 10 11 12
3500
0406080100120140160180
10
N????= 567 ???
??
???
=
 1
3,
6 
??
???
??
??
N, ???
9000
8000
7000
6000
5000
4000
3000
2000
1000
0
??????????????
????????????????
???????????????????????????????????????????????????????
??????????????????????
??
???
??
???
???
?, ?
??
.
 
??? ???????????????????????????????????????????
????????????????????????????? 2017
?????????????????????? 11.60%
???????????????????????
???????????
????????
???????????????????????? 20321,9
???????
??????????????????? ??????????
????????????????.??????? 0,094 ???????
???
????????????????????????? 95314,1
???????
???????????????????????? ????????????, %
20242022 2026 2028 2030 2032 2034 2036 2038
5500
6000
5000
4500
4000
Cli
ck
 to
 bu
y N
OW
!PD
F-X
Change View
er
w
w
w
.docu-track
.
co
m C
lic
k t
o b
uy
 NO
W!P
DF
-
XCha
nge
 View
er
w
w
w
.docu-track
.
co
m
Cli
ck
 to
 bu
y N
OW
!PD
F-X
Change View
er
w
w
w
.docu-track
.
co
m C
lic
k t
o b
uy
 NO
W!P
DF
-
XCha
nge
 View
er
w
w
w
.docu-track
.
co
m
